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ABSTRACT
INVOLVING THE ELDERLY IN THE DESIGN PROCESS: 
A PARTICIPATORY DESIGN MODEL FOR USABILITY, 
SAFETY AND ATTRACTIVENESS
Oya D em irb ilek 
Ph.D. in
Interior A rch itecture  and Environm enta l Design 
Supervisor: Asst. Prof. Dr. Halim e D em irkan 
D ecem ber 1999
This work presents a conceptual model involving the elderly users into the design process by 
means of participatory design sessions, where the expertise of designers and the real 
requirements and opinions of elderly end-users, related to how objects, environments and 
equipment should be designed to allow ageing in place are collected and filtered through 
Quality Function Deployment matrixes. Two different design sessions are done for the 
groups of elderly end-users. The scope has been limited to the design of doors and door 
handles for domestic use. In the first design session, the end-users are asked to talk about 
and to ‘design’ the doors and door handles of the house they want to age-in, considering all 
their possible requirements, needs, particular wishes, and ideas. This is a combination of 
brain storming, scenario building and unstructured interviews. The output of the first session 
provides a basis to design the mentioned products. The second session consists of 
presenting to the same group of end-users the various design concepts created, according 
to the output of the first session. The concepts are again discussed, remarks, preferences, 
and new ideas collected to further improve the design.
Keywords; Ageing, User Involvement, Participatory Design, Quality Function Deployment.
Ill
ÖZET
YAŞLI KULLANICILARIN TASARIM SÜRECİNE KATILIMI: 
KULLANILABİLİR, GÜVENLİ VE ÇEKİCİ BİR KATILIMCI
TASARIM MODELİ
Oya D em irb ilek
İç M im arlık ve Çevre Tasarım ı Bölüm ü 
Doktora Derecesi
T ez Yönetic is i: Y. Doç. Dr. Halim e Dem irkan 
A ra lık  1999
Bu çalışma, yaşlı kullanıcıları ürün ve mekan tasarımı sürecine, ortak tasarım toplantıları ile 
katılımlarını sağlayan; onların gerçek ihtiyaç ve fikirlerini tasarımcıların deneyimi ile 
birleştiriren kavramsal bir modeli anlatmaktadır. Tasarım sürecinde katılımcı gruplar için iki 
farklı ortak tasarım toplantısı düzenlenmektedir. Çalışmanın kapsamı, evlerin kapı ve kapı 
kulplan tasarımı ile sınırlandırılmıştır. Beyin fırtınası, senaryo kurgulama ve görüş alma 
tekniklerinin birleşiminden oluşan ilk ortak tasarım toplantılarında yaşlı kullanıcılardan, 
gerçek ihtiyaçlarını, kendi fikir ve çözümlerini ortaya koyarak, yaşlılıklarını geçirmek 
istedikleri evin kapılarını ve kapı kulplarını tasarlamaları beklenmektedir. Ortaya konan 
yorumlar ve fikirler, toplantıları aynı zamanda yönetmekte olan tasarımcı tarafından 
toparlanmakta ve ürün tasarımında kullanılmaktadır. Elde edilen bu veriler Kalite işlev 
Konuşlandırma matrikslerine aktarılarak daha detaylı İncelenmektedir, ikinci ortak tasarım 
toplantılarında, ilk toplantının sonucunda ulaşılan kavramsal tasarım uygulamaları yaşlı 
kullanıcılara gösterilmekte ve bunlar üzerinde tekrar tartışılarak, tasarımı geliştirmek için yeni 
tercih, yorum ve fikirler oluşturulmaktadır.
Anahtar Sözcükler: Yaşlanma, Kullanıcı Katılımı, Katılımcı Tasarım, Kalite işlev 
Konuşlandırma.
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1. INTRODUCTION
1.1 Problem
The year 1999 has been nom inated as the International Y ear o f O lder 
Persons, partly due to the fac t that the age ing popula tion is a universal fact 
touch ing both deve loped and deve lop ing countries. In fac t the e lderly 
popula tion has increased m ore than double since 1900 and continues to 
grow  (Dem ing and Cutler. 1983; Newman, 1986; Pennsylvan ia  Departm ent 
o f Aging, 1984; Siegel, 1977). In 2030, as B lank (1988) declared, one out o f 
fou r A m ericans w ill be over the age of 60.
Age ing  itse lf is a very slow  affair, not c learly understood and certa in ly  varying 
from  person to person (Anderson, 1976). The e lderly are changing in m any 
respects and these can be categorised as m orpholog ica l and functiona l. 
Today, they are hea lth ie r than the previous generations, w ith  all the 
opportun ities made availab le to them  through deve lop ing technology, w ith  
be tte r education and better financia l support. They are  the  people w ho 
dem and m ore and w ho still o ften have an active ro le to p lay in society. 
D esp ite  all these, the e lderly as a group still have to  cope w ith  certa in 
problem s, big and sm all that accom pany age ing (Bernsen and Schenstrom , 
1994). Ageing and the facts re lated to it, the  c lassifica tions and defin itions fo r 
the old age, health and physical factors, age ing and m obility, and age ing and 
the senses, have been analysed and are listed in A ppend ix A.
R ichardson and Poulson (1996) stated that am ong the 800 m illion people  in 
Europe, 100 m illion are elderly, ha lf o f w h ich  have a disability. These data 
show  strong social and econom ical reasons to g ive m ore a ttention to the 
elderly. In the fo llow ing two graphs (F igure 1.1 and Figure 1.2), it is possib le  
to see the tendency o f the w orld  popula tion age ing and the w orld -w ide  
increase in the average annual percent growth. There  is an increase in the 
proportion o f people over the age o f 60. The countries tha t are the  m ost 
a ffected  by th is increase are; nam ely, Belgium, Italy, and England (Ekonom ik 
Forum, 1996). The overall w orld  popula tion grow th rate is declin ing as seen 
in F igure 1.2.
Average Annual Rate 
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Figure 1.1. W orld  average annual ra te of popula tion grow th from  1996 to 
2020 (Data Source: U.S. Bureau o f the C ensus In ternational 
Data Base, 1998 b).
F igure 1.3 shows the increase in the percentage o f w orld  popu la tion  over 60 
years old between 1950-2025. It can be observed tha t the rate o f increase 
rate gets m ore la rger as years proceed.
Percent
0
1955 65 75 85 95 5 15 25
60 70 80 90 2000 10 20 30
— Elderly population in less developed ^  Elderly population in more developed ·countries ' countries
— Overall world population growth rate (which is declining).
Figure 1.2. W orld average annual percent popula tion growth (US Census, 
1998 b).
Years
.% of Increase
Figure 1.3. Increase in the  percen tage o f world popula tion over 60 years old 
(Source: US Bureau o f the Census, 1998 a).
The rates o f popula tion grow th and popula tion ageing vary across countries. 
The rate o f popula tion grow th is h igher in deve lop ing countries like Turkey,
w hereas popula tion age ing is h igher in deve loped countries. F igure 1.4 
show s the percentage distribution in the o f the w orld  popula tion above 60 
years old. The percentage o f popula tion over 60 in T urkey is situated in 
betw een 5% -12.4%  fo r 1996, and predicted between 12.5% -20%  fo r 2025 
W orld  (US Bureau o f the C ensus International Database, 1998 a).
Percent of Population Age 60 and Over
% Percent
Under 5.0
5.0 to 12.4
12.5 to 20.0
Above 20.0
V ,
I
F igure 1.4. Percentage o f popula tion over 60 all over the w orld  (US Bureau 
o f the C ensus International Database, 1998 b).
For Europe, th is percentage is between 12.5% -20%  in 1996 and predicted 
over 20%  for 2025. In W estern  Europe it is a lready over 20%  in 1996. In the 
year 2025, nearly all deve loped countries are  expected to  have m ore than 
20%  o f the ir popula tion o f age 60 and over (US Bureau o f the C ensus 
In ternational Database, 1998 a).
The  US Bureau o f the Census (1998) announced tha t the e lderly  popula tion 
in less deve loped countries will be m ore than double by 2020  and that, by far, 
the fas tes t grow ing part o f the w o rld ’s popula tion is the elderly. In contrast to 
the grow th o f o ther age groups, the rate o f grow th o f the e lderly  popula tion is 
expected to increase in the  com ing decades in all.
It is predicted tha t 9.3%  o f the popula tion o f Turkey w ill be over the age o f 65 
in the year o f 2025 (Brink, 1996). F igure 1.5 shows the percentage o f 
increase o f the  Turkish e lderly population between years 1980 and 2000. 
F igure 1.6 dep icts the Turkish population fo r fou r main age groups in 1995 
and also fo recasts  the values through the years until 2010.
19*0 ,,, ' « 5 1 9 9 0  .»¡Mi,; ',1995 .,.
. ''ret:«',
Figure 1.5. Increase in the percentage o f the Population O ver 60 in Turkey 
(Source: U.S. Bureau o f the C ensus International Data Base, 
1998 b)
These figures are show ing im portant reasons fo r the housing polic ies o f 
Turkey to supp ly the housing needs o f elderly people and fo r the arch itects 
and designers to be more concerned about the qua lity o f life o f the residents 
at all ages.
Age Structure of the 
Turkish Population for 
Four Age Groups, 
1995-2010
Figure 1.6. Turkish Population D istribution G raph fo r Four Main A ge  G roups 
(Data Source: DIE, 1998).
1.2. Previous Concepts Regarding the Issues of Design for the Elderly
In the m eeting o f Task G roup 19: design ing fo r the  Ageing Socie ty 
(In ternationa l Council fo r Build ing, C IB /TG 19), held in S tockho lm  (Kose e t al,
1996), w here hum an in teraction w ith the build ing was em phasised, it was 
stated tha t the spatia l requ irem ents w ere  m ore im portan t fo r the aged 
persons, com pared to younger generations, and th is  w ould then be the 
determ in ing fac to r in design. Kose and his co lleagues (1996) pointed out that 
th is  issue was becom ing com m on in all countries due to the econom ic 
growth, decreasing num ber o f children and increasing num ber o f the aged 
popula tion. Accord ing to them , e lderly persons should be taken as a 
reference in hum an in teraction w ith  build ings. Thus, if a house is designed 
(interior, fu rn itu re  and equ ipm ent) accord ing to the requ irem ents o f e lderly  
people, m any authors (A llan et al., 1996; Benktzon, 1993; Bernsen and
S chenstr0m, 1994; Colem an, 1997; Coni, et al., 1992; Connell e t al., 1995; 
C ooper and W alton, 1995; Dagostino, 1996; Hypponen, 1998; Kose et al., 
1996; R ichardson and Poulson, 1996; Sheehan 1992; S teinfe ld  and Danfort, 
1993; S tory et all., 1998; W oods, 1993; W oudhuysen, 1993) agree that this 
sam e house can as w e ll be m ore than appropria te fo r the o ther age groups.
Furtherm ore, in Japan, the  idea o f design fo r all ages o r no age-specific  
design has been proposed as the m ain goal (Kose et al., 1996). 
N evertheless, th is kind o f universal design approach was not successfu l in 
the past experiences due to the great em phasis g iven to  issues o f w hee lcha ir 
accessib ility. Bu ild ings having the stigm a o f d isab ility  w ere not preferred by 
the aged them selves. Dwellings designed w ith  the  universal design 
ph ilosophy are called d iffe rently in various countries; ‘Life Span D w elling ’ in 
Norway, ‘Un iversal Design, Adaptab le  Housing, F lexib le  H ousing ’ in the UK, 
‘L ife T im e Home, Easy A dap tab le ’ in Sweden, and ‘E lderly D w elling ’ in 
D enm ark (Kose et al., 1996). ‘Sm art Hom es’ are new  tria ls  fo r e lderly hom es 
w here  techno logy is used w ide ly fo r m axim um  com fort and safe ty (O ’Sullivan 
et al., 1999).
The  precedent dw elling types w ere all deve loped to be the  a lterna tives to 
nursing homes; re tirem ent centres or com m unities; she lte red housing 
(system s o f a num ber o f units w ith  warden assistance); m atch-up hom e 
sharing; accessory apartm ent; e lder cottage o r granny fla t (Lang, 1995) 
assisted living, a lso called very sheltered housing (O ’Sullivan et al., 1999 
W olff, 1997); continu ing care retirem ent com m unity (C C R C ) (Johnson, 1998) 
and congregate housing.
The 90 ’s have been the years w hen policy m akers, the m edia and latterly 
academ ics have started to  have a grow ing in terest in the fie ld  o f ageing 
(Arber, 1996). Interest in the e lderly has grown because o f the dram atic  
increase in the ir num ber and the ir ever-grow ing pressure on society, and, 
because o f the decrease in birth rates considering USA and Europe (Rogers, 
1979). The  progressive e lim ination o f infantile, childhood, and prem ature 
adu lt m orta lity has progressive ly changed the hum an surviva l curve in 
deve loped nations.
Furtherm ore, w ith  all the research and deve lopm ent in the health sector, man 
is liv ing longer. Living longer may sound as a good thing, but if one has to 
add extra years to his life span, but being years o f dependency and 
incapacity, it w ill not be good anym ore. It is also d iscourag ing to learn that 
the tim e spen t in hospital stay and the proportion o f the life span spent in 
long-term  care have been increasing fo r the elderly. This w ill then suggest 
tha t m ost o f the people who are in the ir 90 ’s are invalids, and th is has been 
ca lled “the  fa ilu re  o f our success” (Coni, e t al., 1992; 8).
The  w ay o f life o f the e lderly has undergone rapid changes during the 
process o f urban isation and industria lisation tha t has changed the physical 
liv ing cond itions o f advanced societies. However, very little is known about 
d ifficu lties they experience in adapting them selves to the m odern w ay o f life. 
W h ile  the physical liv ing cond itions o f the e lderly  have greatly im proved, 
particu la rly  during the  last 45 years in Europe, loneliness, d issatisfaction, 
dependence, loss o f m eaningfu l roles, depression, and o ther problem s are 
often m entioned as the ir m ajor problem s (H eikk inen et al., 1983).
The ageing popula tion has been the m ost im portant social phenom enon of 
the la te 20 ’s, bring ing very im portant problem s such as a decrease in the 
w ork ing  popula tion and increasing difficu lties in financing the augm enting 
popula tion o f retired people (Ekonom ik Forum, 1996). This increase in the 
e lderly  population is a new cha llenge which may result in an insuffic iency in 
specia lised institu tions (in number, quality, effectiveness, and efficiency), and 
in an increase in the num ber o f e lderly people w illing  to age in the ir own 
house w ithout moving.
Benktzon (1993) defined the full range o f potentia l users by a pyram id (see 
F igure 1.7), w here  the ir abilities to perform  da ily  activ ities are  given. 
Benktzon said that during the deve lopm ent o f new  products, the 
requ irem ents and lim ita tions o f d isabled users are im portant and this author 
added that the inclusion o f people from  the h igher level o f the pyram id in the 
design process is necessary to reach a greater num ber o f end-users. 
Benktzon gave the exam ple o f doors opening w ith  photoce lls that m ake it 
possib le  fo r everyone to pass through (1993).
Severely disabled people 
needing help in daily activities
People with reduced 
strength and mobility
Able-bodied or fu lly capable
users together with elderly people
Figure 1.7. The User Pyram id (m odified from  Benktzon, 1993).
The concept o f ‘the average ’ is expanded here and leads tow ards a new 
concep t fo r universal design in w h ich the needs o f users o f the top part are 
m et w ill result in better designs suited fo r the m ajority o f people. Design fo r 
o ld  people  w ill m ove “from  the m argins towards the m ainstream  o f product 
deve lopm ent in the fu tu re ” (Benktzon, 1993: 20). R ichardson and Poulson 
(1996) argued tha t the ‘average user’ does not exist. They gave the exam ple 
o f a m an having his head in an oven and his fee t in a refrigerator, and said 
tha t his average body tem pera ture  w ould be com fortable. For a large am ount 
o f people, items and environm ents designed accord ing to a m ythical average 
person, cause problem s becom ing the m eans to re in force negative 
stereotypes, lim it social in tegration, affect the qua lity  o f life, and reduce 
independence (R ichardson and Poulson, 1996).
W ith in  the fram ew ork o f the present study, the fo llow ing top ics have been 
exam ined: w hen one is old and who the e lderly are (Blank, 1988; Colem an, 
1997; Coni, et al., 1992; Pitt, 1982; Rogers, 1979); health, psycholog ica l and 
physica l fac to rs  affecting e lderly  persons; c lassification o f d isab ilities (Coni, 
e t al., 1992; Gill, 1997; Kellog, et al., 1986; Raschko, 1991; Salm on, 1993; 
Sturges, et al., 1988); needs and factors in fluencing the needs o f the e lderly  
people  related to living arrangem ents (Blank, 1988; Carp and Carp, 1984; 
Coni, et al., 1992 Maslow, 1954); the w ay and the p laces w here  elderly 
people  usua lly  live (Rogers, 1979; Howell, 1980); types and top ics o f 
research  and w ork done in the fie ld  o f e lderly  and the ir house (or hom e) 
environm ent (Colem an, 1997; Jenkis, 1996; Lawton and Nahemow, 1973; 
Lawton, 1985; Pastalan, 1973; V irokannas et al., 1996); activ ities o f da ily  life 
o f the e lderly  in the ir hom e environm ent (Faleti, 1984; Howell, 1980; Rohles,
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1976); and existing m odels on e lderly and the  environm ent (Eckert and 
M urray, 1984; Lawton and Nahem ow, 1973; M arking et al. 1997; Parm elee 
and La\A4on, 1990; Regnier and 0 . Byerts, 1983; Sheehan, 1992; W illcoks et 
al., 1997).
1.3. Previous Studies Related to Elderly and their House Environment
M any stud ies w ere conducted in attem pts to design be tte r houses, in teriors 
and products fo r the e lderly (Bernsen, et al., 1994; Blank, 1988; Boess, et al. 
1999; Cavanagh, 1996; Cooper and W alton, 1995; Faleti, 1984; Howell, 
1980; im am oglu and im am oglu, 1992; Kose, 1993; Kose, 1996; Kose, et al., 
1996; 1994; Lawton, 1985; M acdonald, et al., 1996; O ’Sullivan et al., 1999; 
Pastalan, 1973; Raschko, 1991; Regnier, and 0 . Byerts, 1983; Rohles, 1976; 
Sandhu, 1993; V irokannas et al., 1996). However the op in ion o f the e lderly  
them selves re lated to  the design itse lf is never o r rare ly considered, as 
Cavanagh (1996) and Hyppdnen (1997) have pointed out in the ir works.
The ideas and com m ents o f old people certa in ly  p lay an im portant role in the 
build ing design process (Allan et al., 1996; Cavanagh, 1996; Colem an, 1997; 
Boess, e t al. 1999; Hoeij, 1997). A llan et al. (1996) stated that there is a need 
fo r m uch m ore involvem ent o f e lderly users at all leve ls in the design 
process. W oudhuysen (1993) cla im ed tha t e lderly  people, besides 
responding to questionna ires and attending to focus groups, should a lso 
w ork in team s w ith  designers, entering early  and d irectly  in to the design 
process. Furtherm ore, Hoeij (1997) added tha t a group o f 10-20 old people 
suffice to eva luate  a design concept or a prototype, and provide qua lita tive  
in form ation.
11
C avanagh (1996) reported a study carried ou t by the W om en ’s Design 
Serv ice in w h ich old wom en w ere interviewed. In these interviews, the 
d iffe ren t needs o f people; the ir preferences in using in terio r house spaces; 
and the ir housing requirem ents, w ere inquired. The prim ary suggestions o f 
the e lderly  wom en in th is study w ere as follows:
• Socia l housing should be built w ith  space standards suitab le fo r 
w hee lcha ir users;
• Heights and standard fixtures and fittings (taps, cupboards...) should be 
usable by everybody including people having restriction in m obility  and 
dexterity;
.  Particu lar a ttention should be given to designing features in houses that 
w ould  help in reducing the risk o f accidents (for exam ple: falls);
• M ore c lear in form ation and cues should be availab le to know  w hat to do 
in case o f a fire  in the house.
M orin i and Pom posin i (1996) recom m ended the recogn ition o f the va lue o f 
user partic ipation in design and the ensurance that design gu idelines and 
advises are based on user data  (from representative  sam ples o f all potentia l 
users). These  authors believed tha t looking at a lterna tives fo r adaptab ility  
tha t a llow  residents to age in place during the design process was the less 
expensive  solution. Furtherm ore, they proposed that the housing design 
process should be enriched w ith  real in terventions (of end users), in w h ich 
the  eva luation o f every case w ith  specific  constra in ts o f trad ition, habits, 
funds, tim e and coun try  laws w ould  be made. Eason (1995) a lso held a 
s im ila r approach o f ‘design fo r user w ith  user’. Howe (1992) stated tha t the 
best w ay to ensure tha t the concerns o f the e lderly are met, and that local 
p lans reflect the ir needs and perspectives, was to have them  active ly
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partic ipa te  in the local planning process, w ith  regular m eetings. O ’Sullivan et 
al. (1999) and Colem an (1997) pointed out the im portance o f consu lting 
e lderly  people during the design process, because they cla im ed that e lderly 
people  are surrounded by th ings which do not w ork well fo r them, o r that they 
s im p ly  cannot find  the th ings that they want. Sandhu (1993) advised that 
des igners and m anufacturers should m ake eva luative  research w ith  
respective  groups o f e lderly users, at all the stages o f the design process, 
and particu larly before the in troduction o f new products because, he claim ed, 
the  e lderly are potentia lly  the fastest grow ing consum er m arket in the 
deve loped countries (W ylde, 1995). Colem an (1997) said that o lder people 
are more and m ore com m ending substantia l w ealth  and are prepared to 
spend it on th ings that will really im prove the ir lives. Brink (1996) pointed out 
tha t m ost dw ellings are not “sen ior-friend ly” or barrier-free, and that those 
dw ellings are designed w ithout considering even the basic requirem ents o f 
e lderly  residents, resulting in the ir exclusion from  everyday life.
M any pro jects w ere  also conducted in order to provide m ore usable spaces 
and objects to the m ajority o f people. R ichardson and Poulson (1996) gave 
the exam ple o f the Inclusion o f E lderly and D isabled People in the Telem atics 
(IN CLU DE “TELEM ATIC S pro ject” 1109), pro ject (1996), am ong many 
others, w h ich was provid ing support fo r Te lem atics pro jects to ensure that 
the needs o f e lderly and disabled people w ere taken into account. Early 
results o f th is pro ject have revealed tha t in m any cases designers w ere 
s im ply not aware o f the im portance o f considering these people as user 
g roups and lacked the necessary experience and skills to ga ther design 
requ irem ents from  them . A  second exam ple w as the Techno logy In itia tive fo r
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Disabled and E lderly ’s User, T ID E ’S USER project, which was a USERfit 
design handbook deve loped by the  TAP USER project (Poulson et al., 1996; 
R ichardson, 1996), a com plete design m ethodology specifica lly  designed to 
deve lop products fo r the e lderly and people w ith disability, using feed-back 
as a process o f user-invo lvem ent fo r the evaluation by users o f available 
products, or prototypes. The TIDE AC CESS project towards user in terfaces 
in H um an-C om puter Interaction (Porrero and Bellacasa, 1995; S tephanid is 
and Em iliani, 1999) was another exam ple. O ther exam ples o f projects and 
support actions, which also have usability at the ir core and which can provide 
all types o f in form ation on this sub ject are:
.  TELSCAN (Transport Telem atics Project fo r the e lderly and disabled 
trave lle rs) (Naniopoulos, 1999);
• RESPECT (Requirem ents Engineering and Specification in Telem atics; 
user requirem ents specification as a critica l part o f the  system  design 
process.) (Bevan ,1997);
• "Ageless Environm ent Technology" (Ageless Environm ent Technology, 
1998) a research program  in Japan.
In 1999, being the ‘O fficial Y ear o f the E lderly ’ , in teresting pro jects have been 
started recently in relation to th is ageing population. The PR ESENC E pro ject 
which is a 2 year European Union funded research program m e (EUFRP,
1997) is one o f them , w here  years o f experience, know ledge, and w isdom  of 
the e lderly w ere used to create new designs in the fie ld o f virtual 
com m unication and web use.
Boess et al. (1999) have conducted a study on bathroom s w here  e lderly  
partic ipants were preparing m ood-boards in sessions, using a provided
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ready-m ade toolkit, w h ile  being encouraged to add the ir own draw ings and 
com m ents to  the ir boards. Th is was done to let people act as 'openly ' as 
possib le  in the research; i.e. not constra in ing them  w ith  questions tha t are too 
tigh t (closed), and at the sam e tim e not leaving them  on the o ther extrem ity 
w ith  questions that are too open. These m ood-boards w ere d iscussed during 
the sessions to let each partic ipant describe and ju s tify  h is /her own design 
decisions.
R ichardson and Poulson (1996) believed that the app lica tion o f m ethods, 
tools, techniques, and know ledge while  dealing w ith  questions o f usability, 
w ould  im prove product and service quality. They also believed tha t it would 
a lso contribu te  to increased social integration, the qua lity  o f life, and 
independent liv ing fo r am eliorating social consequences, and im proving 
product and service m arket expectations. A ccord ing to them, design ing for 
the e lderly  and disabled people was, designing fo r everyone.
Kose (1993) accused architects and designers fo r not being prepared, as yet, 
to  accept design requirem ents fo r e lderly people, which he listed as follows: 
e lim ina tion o f level d iffe rences (including the  e lim ina tion o f door sills); 
insta lla tion o f handra ils  (said by arch itects to in terrupt design consistencies in 
the  space); insta lla tion o f door level handles; insta lla tion o f la rger sw itches; 
insta lla tion o f eas ily  operab le  facilities, etc. (Kose and Nakaohji, 1991). There 
are  certa in ly  m any o ther requirem ents that can be added to th is list, such as 
the  provis ion o f adequate lighting avoid ing large contrasts (Salm on, 1993); 
illum inated and well located light sw itches; visual as well as aud itory alarm  
system s; d iffe rentia tion o f wall and floo r surface textures; co lour coding.
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induction loops to assist hearing aids; sound insulation; rounded corners and 
edges; slid ing doors (particu larly fo r cabinet and cupboard doors); contrasting 
s tripes on the edges o f the treads o f any stairs; handra ils extended beyond 
the  top and the bottom  o f stairs, etc.
Researches oriented toward the construction o f housing fo r the e lderly 
include: senior housing, sheltered housing, nursing houses, com m unity 
dwellings, and s o o n  (Birkett, 1996; Brookfie ld, 1997; Johnson, 1998; Painter, 
1997; Pieffer, 1997; Powers, 1995; Schless, 1996; W olff, 1997). Few  studies 
are  in terested in le tting people age in place w ithout having to move. 
(Callahan, 1992; Cooper and W alton, 1995; Howe, 1992; Kose, 1996; 
M cCafferty, 1994; Means, 1996; O ’Brien, 1998; Popescu, 1995; Rossi, 1994; 
Sherm an and Combs, 1997; S teinfe ld  and Scott, 1993; S teinfe ld and Scott, 
1996).
It has been pointed out that, if they are fam ilia r w ith  the surrounding, e lderly 
residents w ith  d im in ished abilities can carry out da ily life activ ities nearly 
successfully. On the contrary, these activ ities can be very hard to carry out, 
even by less d isabled e lderly people, w hen they are not fam ilia r w ith  the 
surrounding (Lawton, 1985; Parm elee and Lawton, 1990). In m ost o f the 
s tud ies on e lderly and the ir house environm ent, the ir op in ion and ideas 
during the stages o f the design process w ere  never asked. Furtherm ore, 
Colem an (A llan et al., 1996) pointed out that, as age ing affects everybody 
every day, designers w ere in fact designing fo r the ir own future. He added 
tha t “to  do tha t successfully, a new co llaboration between old and young” 
w as needed (A llan et al., 1996: 11). This statem ent w as a lso supported  by
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Hypponen (1998), who said tha t w henever user-centered design m ethods 
w ere  used, the ‘sam ple ’ o f partic ipating users did not necessarily  include 
d isabled or e lderly  consum ers. She added that, fo r products to be usable fo r 
all, people w ith  d iffe rent resources had to be included in the design process. 
Therefore, it w ou ld  be an im portant issue to provide com m unication between 
e lderly  residents and designers.
1.4. The Object and Methodology of the Study
The object o f th is  thesis is to  deve lop a model involving o f the e lderly  in the 
design process, based on the princip les o f user partic ipation in design and on 
the app lication o f Q uality Function Deploym ent (QFD) in the design process 
in o rder to reach more accurate user needs and preferences. In order to 
achieve Universal Design solutions in in teriors and environm ents, there  must 
be a m odel to involve e lderly  in the design process. Various m odels o f e lderly 
involvem ent fo r d iffe rent s ituations are exam ined and then, a new  m odel o f 
involvem ent is proposed. This m odel involves partic ipatory design sessions 
between experts and end-users at various stages o f the design process. The 
m ain focus in the present s tudy rem ains oriented tow ards a design process 
tha t w ill m ake possib le  the design o f usable, safe, and attractive in terior 
environm ents (on a universal design basis) a llow ing ageing in place, taking 
in to account the real w orld  needs o f the end-user (the e lderly in th is  case) by 
the ir active partic ipation in the design process, and com bin ing these w ith the 
em pirica l know ledge o f designers.
The  results obta ined from  the above m entioned partic ipatory design sessions 
form  a base fo r designing appropria te in teriors and products and also, serve
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as the  gu idelines fo r the designer. The creation o f a physical in terior 
environm ent, having in m ind the notion o f ageing in place, is a com plex task. 
It requ ires the organ isation o f appropria te inform ation. The know ledge o f 
designers com bined w ith  the know ledge (opin ions, ideas) o f e lderly  end- 
users should be involved in the design process because it is not an 
autonom ous business. Sheehan (1992) stated that the physical design o f 
housing in teriors plays a m ajor role in in fluencing the qua lity  o f life o f all 
e lderly  residents. M oreover, poor functiona l design is said to cause a lack of 
confidence in users and create a sense o f frustration; poor e rgonom ic design 
can cause pain, d iscom fort and injury; poor aesthetic  im age can create 
stigm a and decrease the p leasure in using spaces or objects (A llan et al., 
1996). This thesis describes a prescriptive model, based on the concept o f 
‘age ing in p lace ’ in w h ich the end-users, m ain ly the e lderly residents, can be 
involved active ly in the design process. In th is m odel the e lderly  residents are 
active ly  involved in the design process through partic ipatory design sessions. 
Q uality  Function Deploym ent (Q FD) has been adapted to deve lop an 
eva luation m ethod fo r collected data (views and ideas) o f the e lderly end- 
users.
1.5. Structure of the Thesis
The deve lopm ent o f the thesis fo llows a progression from  theory to 
app lication. The in troduction includes an overview  o f the dem ographic data o f 
age ing populations, o f previous concepts regarding the issues o f designing 
housing and in terio rs fo r the elderly, and o f the problem , the object and 
m ethodo logy o f the present study.
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In C hapter 2, various design m odels and m ethods re lated to users, the 
e lderly  and the ir environm ent are exam ined. These m odels include: a m odel 
fo r usability; nam ely, the  consum er idealised design m odel; Law ton and 
N ahem ow ’s eco log ica l model; Eckert and M urray ’s ecologica l housing model; 
the  person-environm ent transaction model; and the supportive  environm ent 
and the environm enta l com petence concept.
C hapter 3 proposes the Usability, Safety, and A ttractiveness Partic ipatory 
(USAP) D esign Model. The seven stages o f the o f the proposed m odel are 
exp la ined in that chapter, a fte r an overview  on the product life cycle and on 
d iffe ren t ways o f user involvem ent in the design process, dealing w ith  
d iffe ren t w ays o f end-users involvem ent in design processes. In th is chapter. 
Q uality  Function Deploym ent and the various steps o f the House o f Quality, 
w h ich is the m ain part o f QFD, are expla ined as well as how they are applied 
to  the  m odel in the study in the form  o f USAP D eploym ent m atrixes.
C hapter 4 dea ls w ith  an app lication o f the USAP design m odel w ith  a group 
o f e lderly  people from  Ankara. In th is chapter, characteris tics o f the sam ple o f 
e lderly  end-users, corresponding dep loym ent m atrixes and the research 
find ings are given. The results o f the partic ipatory design sessions and 
obta ined results are explained. A  descrip tion and presentation o f the 
conceptua l designs and the com m ents to re fine them  are g iven at the end o f 
tha t chapter.
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2. DESIGN MODELS INVOLVING THE USER AND/OR THE
ELDERLY
2.1. Design Models Involving Users
D ifferent w ays o f in terpreting the design process o f a product or an 
environm ent are called design models. “ Design m odels are representations 
o f ph ilosophies or strategies proposed to show  how design is and m ay be 
carried  out” (S iva loganathan et al., 1995; 456). Each m odel has its own 
phases. Design in itse lf is a portion o f a product o r environm ent life cycle.
2.1.1 A Model for Usability: the User-Based Design and Development 
Model
M em bers o f the  User G roup in E indhoven (M arking et al., 1997) have 
deve loped a m odel fo r usab ility  called the user-based design and 
deve lopm ent m odel (see F igure 2.1). The  general ob jectives of the  group
are;
•  to co llect exam ples o f good practice;
•  to establish gu idelines fo r user invo lvem ent in design and 
deve lopm ent o f products and services;
•  to identify areas fo r research and deve lopm ent pro jects w h ich  could 
fu rthe r the ob jectives o f user in vo lve m e n t.
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User-Based Design & Development
F igure 2.1. User-based design and deve lopm ent m odel (M arking et al., 1997;
http://valley.interact.nl/DAN/NEW SLETTER/NEW S97/user.htm l, 7. 
1.1998).
The background research o f th is model involves existing hum an facto rs  
in form ation, standards, legislation, m ateria ls and norm al practice and
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re levant o ther inform ation. Focus groups are set up to identify  problems, 
opportun ities and technica l issues in term s of;
a) design stim uli and product ideas;
b) aspects o f usability, product specification and testing requirem ents.
The ob jective o f the User-Based Design and Developm ent M odel is to 
establish w he the r or not the working m odel/prototype perform s the required 
functions at a desirab le level of usability, by testing chosen hypotheses 
established at the concept testing stage and by testing the outcom es o f the 
techno logy developm ent. Verifica tion o f usab ility  aga inst success criteria  is 
m ade by m eans o f quantified  report evaluation (M arking et al., 1997).
2.1.2. The Consumer Idealised Design Model
O ne w ay to help users to be aware o f what they really need o r w ant is a 
process called C onsum er Idealised Design (C onsum er Design) (see Figure 
2.2), w h ich involves actual o r potentia l users in an unrestra ined design o f 
the ir ideal arte fact (C iccante lli and M agidson, 1993).
In th is model, partic ipants are not responsib le fo r the feas ib ility  o f designs 
they create  because it is believed that the preoccupation w ith  feas ib ility  is 
one o f the m ain barriers to creativity. C iccantelli and M agidson (1993) a lso 
believed tha t users are best equ ipped to design arte facts w hen they are 
fam ilia r w ith. Consum er Idealised Design sessions require a full day to take 
place, w ith  a small group o f users (from  the targeted m arket) in a large 
conference room. O ne o f the d ifferences o f these design sessions from  the
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ones in the present study is that, from  tim e to time, C iccantelli and M agidson 
(1993) a llow ed producers or sponsors to partic ipate in the design sessions 
w ithou t being noticed, to be able to d irect and influence the session.
Decision to 
develop new product
Conduct
consumer
design
sessions
Brain­
storming 
by product 
developers
Product concept defined
I
Conduct focus groups & surveys in target markets
I
Develop design and manufacture prototype
I
Modify product idea based on focus groups & surveys
I
Market test prototype
I
Modify prototype based on m arket test
I
Finished product service goes to m arket
: 5;;·
li
:
Hi-:
Figure 2.2. C onsum er idealised design m odel involving end-users early on 
in the product deve lopm ent process (C iccante lli and M agidson, 
1993 :343).
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2.2. Models on Elderly and the Environment
M any stud ies have been tried to m atch o r fit persons (old persons) w ith 
environm ents (housing environm ents, physica l environm ent) ra ther than 
s im p ly cata logu ing each person o r environm ent. In d iffe rent environm ents, 
levels o f satisfaction, activity, and com fort w ere  considered in the form  of 
m odels tha t are helpfu l in fac ilita ting design processes (Blank, 1988). M any 
descrip tions o f such m odels have been made. Som e o f the m ost com m on 
ones w ill be cited here. Blank (1988) stated that the general outlines and 
re levance to deal w ith  the elderly and help them  to be satisfied w ith  the ir 
housing in the Ecological Model, proposed by Lawton and N ahem ow (1973), 
w ere qu ite  s im ilar in all the existing models.
2.2.1. Lawton and Nahemow’s Ecological Model
The Ecological M odel (also called the ‘m atch ing ’ or ‘com petence-press 
m ode l’) is based on three concepts dealing w ith  persons, environm ents, and 
the  re la tionsh ip  o f the two. Th is descrip tive  m odel (see F igure 2.3), a 
conceptua lisa tion o f re la tionship between the person and his environm ent, 
w as deve loped w ith  the contribution o f Lawton (1980), an environm enta l and 
clin ica l psychologist, from  the early  w orks o f M urray (1938) and Lew in 
(1951). Law ton has deve loped and applied th is theoretica l m odel to  the 
everyday environm enta l choices and com prom ises w h ich  o lder persons 
m ake in o rder to m ainta in the ir independence in the com m unity (R egn ier and
O .Byerts, 1983). The  ability o f a person to function independently  is 
represented by the vertical axis (com petence). It is a universal m easure o f
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personal ab ility  or w eakness and includes physical, m ental w eakness and 
includes physical, and em otional qualities.
The  degree o f d ifficu lty  associated w ith the built environm ent (Environm enta l 
Press) is represented by the horizontal axis. Press is a universal m easure o f 
the environm ent’s friend ly  (supportive) o r hostile (adversative) qualities.
F igure 2.3. Ecological M odel (m odified from  Lawton and Nahem ow, 1973).
As a person deals w ith  changes in his or her ab ilities to function 
independently, he or she can take d ifferent positions in the ecologica l model. 
Po int 1 in F igure 2.3 shows a position of satisfy ing the m atch between the 
press o f environm ent and personal com petency. Po int 2 shows a position o f 
a less satisfy ing m atch between the sam e environm ent and personal 
com petency (less independence due to illness or som e accidents). Point 3
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shows a position w ith  low er press from  the environm ent (which is a d ifferent 
p lace w here  m ore assistance is provided). Point 4 shows a position w here 
the environm ent is provid ing too m uch care (nursery, hospital, etc.). Back to 
the level o f functiona l com petence (convalescence from an accident or an 
illness), a person can pass to point 5, provid ing low  environm enta l press. 
W hen th is low press becom es unsatisfactory, the person can m ove back to 
point 1 (R e g n ie ra n d  O. Byerts, 1983).
2.2.2. Eckert and Murray’s Ecological Housing Model
This conceptual model, shown in Figure 2.4, describes the individual e lderly 
person sheltered in in terre la ted environm enta l system s (Eckert and Murray, 
1984).
(dominant societal values, 
social forces, economic/ 
political decisions and policies)
(community characteristics/ 
structure, neighborhood 
characteristics)
(personal environment, group 
environment, physical 
environment, suprapersonal 
environment)
(personal; characteristics llli
competencies, needs and wants, 
beliefs /  values)
Figure 2.4. An Ecological Housing M odel Illustrating the Various Levels
Influencing the Choice o f Housing A rrangem ent (m odified from  
Eckert and Murray, 1984).
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A  person ’s behaviour and psychological state can be better understood if the 
context in w h ich he or she behaves is known (Lawton, 1980). Th is ecological 
m odel has fou r d iffe rent and in terre la ted com ponents.
Four levels o f environm enta l system  are in terre la ted and placed in a 
h ierarch ica l o rder from  1 to 4, starting from  the individual (physical, m ental 
com petencies, and o ther personal factors such as dem ographic, life history, 
past behaviour, etc.) referring to Lawton and Nahem ow ’s m odel (1973). It 
continues w ith  the m icrosystem  including the im m ediate environm ent in 
w h ich  the resident is involved. In th is level, the strength and types o f needs 
vary am ong people; and environm ents vary in the ir w ay o f satisfying those 
needs (Eckert and Murray, 1984). Then com es the exosystem  which is the 
level o f the local com m unity or ne ighbourhood involving territoria l boundaries 
w here  a group o f people share a lim ited area to  carry out da ily tasks, and 
w here  institu tions (stores, banks, social agencies, etc.) are  provid ing 
supports  (Law ton and Nahemow, 1973). The fourth level is the m acrosystem  
w h ich  is the large context o f th is  ecological model, includ ing political 
processes, econom ic forces, and social events which in fluence a lm ost every 
level o f life, as well as the quality o f life (Eckert and M urray, 1984).
2.2.3. The Person-Environment Transaction Model
T he  Person-Environm ent T ransaction M odel was deve loped “ ...to in tegrate 
the varie ty  o f in form ation that describes w hat is going on in sen ior housing 
and to  understand the in terdependence that exists between the person and 
the  environm ent” (Sheehan, 1992; 11). Ageing in p lace reflects both changes
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in res ident com petence and changes in the environm ent (Sheehan, 1992) in 
such a w ay that person and environm ent are in terre la ted (see F igure 2.5).
F igure 2.5 describes the key features o f the transactiona l m odel to 
understand the key facto rs in senior housing. The transactiona l m odel 
assum es tha t the environm ent and the person are in terdependent. Neither 
the environm ent nor the  person (the resident) exists as a separa te  entity  and
Internal 
Health
Functional Status 
Personality
Morale
Locus of Control
Values and Beliefs 
Mobility
Coping Resources 
Resources
% S il
F igure 2.5. Person-Environm ent T ransactiona l M odel (m odified from  
Sheehan, 1992).
accord ing to M oore “person and environm ent are defined in the context o f 
each o ther and in the context o f the events that bind the two toge ther in 
space and tim e” (1986: 2).
An e lderly  res ident’s ab ility  to function independently is partly defined w ith  his 
fam ilia rity  w ith  the environm ent, w h ich im proves his com petencies by 
increasing the am ount o f control to  be achieved (Lawton, 1985). A ccord ing to
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the transactiona l model, changes in e ither the person (b io logically, socially, 
econom ically, etc.) or the environm ent results in changes throughout the 
entire  system  (Parm elee and Lawton, 1990).
M ultip le  com ponents o f person-environm ent system, all in fluencing the 
process o f change, can be divided into the person (internal and external 
aspects) and the environm ent (residentia l and broader com m unity). Health, 
m obility, attitudes and feelings, coping resources, personality, center o f 
control, and m orale are the internal factors o f the person. The external 
facto rs  include social resources, income, education, socio-econom ic status, 
m arita l status, parental status, num ber and ava ilab ility  o f supportive 
re la tionsh ips (Sheehan, 1992).
Accord ing  to  Sheehan (1992), the critical com ponents o f the essentia l 
know ledge base fo r successful w ork w ith  e lderly residents are as follows: 
understand ing of the com plex issues and changes tha t are defined as age ing 
in place; know ledge concern ing the re la tionship between ageing and housing 
m anagem ent issues, and sensitiv ity to understand ing the com plex 
transactions tha t occur between e lderly  and the ir environm ent.
2.2.4. The Supportive Environment and the Environmental Competence 
Concept
The goal in th is concept is to  m axim ise a person ’s ab ility  or com petence level 
to  function  w ith in  the environm ent (building, ne ighbourhood, city, etc.). Hunt 
(1992) cla im ed tha t before being able to design a supportive environm ent, 
one had to understand the needs and the capabilities o f the residents. He
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a lso  added tha t the environm ent cou ld  be designed to  accom m odate  persons 
and tha t it w as w rong to  expect tha t persons w ou ld  adap t to the  env ironm ent 
(see F igure 2.6).
A cco rd ing  to Hunt (1992), the concepts o f supportive  environm ent and 
env ironm enta l com petence were usefu l in the  fo llow ing ways:
¡■¡Envjronmentalyi
F igure  2.6. The  Supportive  Environm ent C oncept (m od ified from  Hunt, 
1992).
a. T hey  d isperse  the notion tha t supportive design resu lts  from  the 
app lica tion  o f a list o f prescribed environm enta l a ttributes assum ed to be 
essen tia l fo r o lder residents. Supportive  design is not on ly the  successfu l 
execu tion  o f a list o f physical attributes, it is a lso a goal.
b. These  concepts help to place design in the larger context o f the to ta l 
env ironm ent (which can be fo r exam ple, a tota l living environm ent o f 
housing).
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In a supportive  environm ent, the  needs and capab ilities  o f res iden ts  are met. 
H unt d iv ided  these needs and capab ilities  in to three; physica l needs; 
in form ationa l needs; and social needs. He concluded by saying that 
supportive  housing fo r the e lderly “ ...is in fac t ju s t good housing  fo r all o f us” 
(1992: 139).
Th is chap te r has presented six design m odels, two o f them  be ing  prescrip tive  
and the  o the r fou r being descrip tive, w h ich  are all d iffe ren t in the ir w ay o f 
in terpre ting the design process o f an environm ent o r a product; and in the ir 
w ay o f involv ing the end-users. The two p rescrip tive  m odels (F igu res 2.1 and 
2.2) expla in two design processes involving end-users to  reach products 
m ore usable, and suitab le to the market. The  descrip tive  m odels are m ostly 
describ ing  the re lations between e lderly users and the ir environm ent. All o f 
these  m odels are necessary inputs fo r the m odel to be proposed la te r in the 
presen t study.
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3. THE PROPOSED USABILITY, SAFETY, AND 
ATTRACTIVENESS PARTICIPATORY (USAP) DESIGN MODEL
3.1. issues of Discussion
The prim ary goal o f this d isserta tion is to involve the e lderly  in the  design  
process, to find  a way to in tegrate the e lderly popula tion back in to  socia l life  
w here  they  w ere  once so active. Three o ther aims o f the study can be posed 
as fo llows:
1. E lderly  res idents can active ly partic ipate and contribu te  to the  s tages o f 
the  design process, in the ir own w ay and /o r as designers. T h is  issue is 
insp ired by the previous studies m ade by C avanagh (1996), C iccante lli 
and M agidson (1993), Houde (1996), M itchell (1995), M orin i and 
Pom posin i (1996), Reich et al. (1996), and S anoff (1990) on user 
partic ipa tion  to the design process.
2. Th is contribu tion has an im pact on the design tow ards un iversa l design, 
a llow ing age ing in place, and benefiting the designers as well. The 
second issue has been inspired by the fo llow ing sta tem ent o f Haigh 
“D esign fo r the  young and you exclude the old; design fo r the  old and you 
include the young” (1993: 14). This relation w ith  un iversa l design
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ph ilosophy is a lso g iven by O ’Sullivan et al. in the w o rds  “The  princ ip les o f 
access ib ility  and good design fo r o lder and d isab led  people  w ill lead to 
be tte r design fo r all and may particu la rly  ass is t g roups such as pregnant 
w om en o r paren ts w ith  young ch ild ren .” (O ’Su llivan  et al., 1999: 3).
3. The  real needs and orig ina l ideas o f the e lderly  res idents  can be reached 
accura te ly  by th is  way. This th ird issue focuses on the im portance  o f the 
end -use rs ’ (e lderly residents) partic ipation and con tribu tions to the  design 
process. C iccantelli and M agidson (1993) estab lished  tha t p roducer’s o r 
des igne r’s notion o f the ideal design is genera lly  ve ry  d iffe ren t from  his 
custom er’s one.
These th ree  issues are schem atised in Figure 3.1.
.............................. .......... ........ ... ......
l i  Contribution’s impact 
[in on design process
iiij allowing aging in 
liii place.
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| i  in stages of design 
İ Î  process. ^   ^ ^ ESjHliliiiiipliil
;f; Contribution to the 
M interior design and 
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ill Determination of 
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Figure 3.1. Issues discussed in the  p resen t study.
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3.2. Knowledge Acquisition
T he  know ledge acqu is ition during the s tudy has been m ade th rough  a 
lite ra ture  survey and the partic ipatory design sessions w he re  the  des igner 
has d iscussed issues w ith  the e lderly  user such as: the ir design preferences, 
requirem ents, ideas or the  m odifica tions they w ould  like to  have in a specific  
equ ipm ent (on doors and door handles). The s im p lified  schem e o f th is  
know ledge acqu is ition is show n in F igure 3.2.
F igure 3.2. Know ledge acquis ition o f the study.
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B efore exp la in ing  the steps o f the U sab ility  Safety and A ttractiveness (U SAP) 
D esign M odel in detail, a short descrip tion  o f the  product life  cycle  w ill be 
made.
3.3. Product Life Cycle
P ulta r (1995a) said tha t the  end-user, w ho w ill be the one to be invo lved in 
the  longest stage o f the  life cycle o f the built environm ent, the  use stage (see 
F igure 3.3), has little to say about the w ho le  design process.
Environmental inputs or feeds
Cultural Inputs or feeds
Figure 3.3. The  fou r stages o f the product life cycle  (m od ified from  Pultar,
1995b)
In the design process, between problem  form u la tion  and problem  solution, 
there  are series o f decis ions or descrip tions that define w hat the problem  is.
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Betw een problem  so lu tion  and im plem entation, the re  are  series o f decis ions 
on w ha t is to  be done. Between im p lem enta tion  and use, there  is the creation 
o f a p roduct (e.g., an in te rio r house design).
E nvironm enta l inputs to the  design process consist o f w ha t is ava ilab le  in the 
environm ent, m ainly; m an pow er (hum an physica l and m enta l effort), energy, 
and m ateria ls  (natura l o r artificial). Cultura l inputs to the des ign  process 
cons is t o f the  com bination o f the  fo llow ing com ponents: technology, 
know ledge, and va lue systems. T echno logy is d iv ided in to  m achines, 
solutions, and processes. M achines, im plem ents, tools, p rev ious know ledge, 
know ledge  o f usage and know-how, as w e ll as know ledge on the  real needs 
and requ irem ents o f the end-users are all a ffecting factors. Techno logy 
provides inputs and m odifies the design process (Pultar, 1995b).
In the  presen t study, the design process w ill include problem  fo rm ula tion  
problem  solution, and early im plem entation stages.
3.4. Involvement of the Elderly in the Design Process
T he  ideas and com m ents o f old persons m ust have an im portan t role in the 
design process (see F igure 3.4). This idea w as also stated by W oudhuysen 
(1993) w ho said that e lderly people, besides responding to questionna ires 
and a ttend ing to focus groups, shou ld a lso w ork in team s w ith  designers, 
en tering  early  and d irectly into the design process. W oudhuysen  em phasised 
th is  idea w ith  the fo llow ing words: “The cha llenge w ith  design fo r o lder people 
is not o lder people, but old ways o f th ink ing ” (1993: 46). Furtherm ore, W oods
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added t h a t , “design ing fo r e lderly  people w as not on ly good ergonom ics, but 
a lso sound econom ics” (1993; 28). Involving o lder people in new  designs and 
planning, and having the ir contribution to com m unity in itia tives to im prove the 
built env ironm ent w ere  options identify to im prove the  actual Build ing 
Regulations and D isability D iscrim ination A c t (DDA, UK) (O ’Sullivan et al., 
1999).
Figure 3.4. Activ ity  o f design w ith the contribu tions o f e lderly users and
designers in all the stages o f the  process and the ir feedback on 
the process (m odified and revised from  Pultar, 1995b).
Furtherm ore, C iccantelli and M agidson stated tha t “when consum er design is 
successfu l, the end result is a design tha t represents not on ly previously 
unarticu lated needs and w ants o f the  partic ipants, but a record fo r the 
product deve loper o f the underlying reasons fo r those design dec is ions” 
(1993; 344).
Accord ing  to S anoff (1990), partic ipatory design has been deve loped during 
the last tw o decades w ith a considerab le  m ovem ent tow ards the d irect
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invo lvem ent o f the  pub lic  in the defin ition o f the ir physica l environm ent. The  
term  partic ipa tion  app lies to group in teractions and its recent m eaning is 
face-to -face  com m unica tion  o f ind ividuals w ho share  a num ber o f va lues 
im portan t to  all. For Howes, e t al. (1998), partic ipa tory  design w as a design 
m ethodology, European in orig in, g iving an im portan t contribu ting ro le  to  the 
end-user in the deve lopm ent o f products they w ou ld  even tua lly  use. These 
authors a lso cla im ed tha t des ign  know ledge was p resen t in all the people 
po tentia lly  a ffected by a design and that these people  could con tribu te  to 
im prove tha t design.
P artic ipa tory design was firs t used fo r the deve lopm ent o f com m unal areas, 
m ain ly in a rch itecture  and urban planning (Carp, 1986; Cross, 1972; 
G oodfellow , 1996; Hayden, 1984; Jones, 1999; Rowe, 1997; Petrie, 1997; 
Reich et al., 1992; Sandberg, et al., 1993; Sanoff, 1988; Sanoff, 1990; 
Som m er, 1983; W atts  and Hirst, 1982) and in com pute r in terphase design 
and com puter m edia ted com m unica tion (Boy, 1997; Brouwer, et al., 1997; 
Druin, 1997; Floyd, 1993; Howes, e ta l.,  1998; M um ford, 1993).
The im portance o f the active  partic ipation o f people in the crea tion  o f the ir 
env ironm ent w as also po in ted out by Sanoff (1990), as he ind ica ted that, in 
th is  w ay they used the fee ling  o f control. Accord ing to him, th is  w as the on ly 
w ay in w h ich  the ir needs and values could be taken in to account. 
Furtherm ore, Druin (1997) added that in th is way, researchers could d irectly  
identify new  product possib ilities that they m ight not have been able to th ink 
o f on the ir own. For S anoff (1990) and King (1989), partic ipation w as a 
m eans o f pro tecting the in terests o f groups o f people as w ell as o f
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ind iv iduals, because it satisfied the ir needs, w h ich  w ere  very o ften  to ta lly  o r 
pa rtia lly  ignored by organ isations. T hey  (King, 1989; Sanoff, 1990) a lso 
sta ted tha t the  people  in fluenced by the  consequences o f des ign  shou ld  be 
inc luded in the decis ion m aking process, and G oodfe llow  (1996) added that 
the  design o f urban and architectura l spaces touched everyone  in the ir da ily  
life. Tab le  3.1 lists the various form s o f partic ipation in des ign  processes 
accord ing  to S ano ff (1990).
Tab le  3.1 Form s o f partic ipation (m odified from  Sanoff, 1990).
Forms of Participation
Representation Passive form of participation, achieved by the designer’s considerations for the user’sdesires arxl needs. The designer interprets desires, ambitions, dreams and self-esteem of 
the client. The designer puts himself in the place of the client, and he represents the user through a personal and subjective interpretation of the user s situation.
Questionnaires Survey research studies. This is the statistical gathering of a user group’s reouirements, and it IS the indirect form of participation of an anonymous group of people. It philosophy is that what marw people have in common is also preferred by the majority of the people 
they represent. Oversimplified and uniforming assumptions.
Regionalism Combination of representative thinking with questioning of local residents, which directs itself towards the architectural, vernacular and symbolic qualities in a specific area. It 
considers the specific cultural heritage within a geographically limited area.
Dialogue Dialogue or consultation is a form of participation based on informal conversation betweenthe desig^ner and the users, who are encouraged to provide their personal input about the 
project. This model is based on the concept of using people*s knowledge as a source of information, asking them to comment on the designer’s proposal while the design process 
progresses. This participation is based on a two way communication.
Alternative Going a step further in involving the user In the design process. Based on a process where 
the users are given the choice of several alternatives within a fixed set of boundaries. 
Here the visualization of a design project is fundamental for a meaningful participatory 
exchange of opinions. This model presupposes that the future user is Known by the 
designer. Alternatives have to be presented in a clear and simple way.
Co-decision Co-decision involves people from the beginning of a design process, aiming at the user’s 
direct and active participation. Direct participation presupposes: that the people involved are known; that they are Interested in and motivated to participate; that they have time to be involved In all phases of the project. If not, this model will become more passive.
Self-decision In self-decision, the influence of the designer Is reduced further. In this model, people are seen as creative entities; their Independence from all forms of authoritative intervention is seen as the purest form of democracy. Conception that people have a fundamental need 
and desire to express their own individuality and uniqueness as human beings. Direct 
collaboration can be most effective within a small group of people. Decision-Making by the 
users themselves. Here, it is the task of the designer/architect to ensure that society’s 
fundamental demands of security are respected.
P artic ipa tory  design is reported to reach better results w hen the des igned 
arte fact has a short-term  lifetim e (consum er products) ra ther than a long-te rm  
one (bu ild ings), and when the in teraction betw een user and a rte fac t is
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im portan t thus the  arte fact fam ilia r to the  user (C iccante lli and M agidson, 
1993; Reich e t al., 1996). In th is  study, the in teraction between doors and 
door handles and e lderly  partic ipants is im portant because people  do spend 
a lot o f tim e in the ir house and are in consequence very fam ilia r w ith  these 
arte facts. T he  nature  o f design know ledge required in th is  study from  the 
po in t o f v iew  o f the  partic ipant end-users is non-techn ica l. The  e lderly  
partic ipants w ere  not required to do com plex techn ica l tasks. A no ther 
d iffe rence is that, in the partic ipatory design reported by S anoff (1990), 
people  o f all ages (m ostly 20 to 50 years old) w ere  partic ipating, w hereas in 
the  present study, people over 60 are partic ipating.
However, consum er involvem ent m ay not a lw ays produce the expected 
results if som e bas ic  princip les are not fo llow ed (C iccante lli and M agidson, 
1993). Six princ ip les listed in Tab le  3.2 had com e out a fte r the exam ination o f 
successfu l and unsuccessfu l consum er design sessions by C iccante lli and 
M agidson (1993).
Tab le  3.2 em phasised the fact that the designer should act as a fac ilita to r 
during the partic ipa to ry  design sessions and not as a designer. The  reasons 
fo r such a partic ipa tion  are as follows:
a. to broaden the perspective  o f the des igner about the opin ions, 
requ irem ents and ideas o f e lderly users during the design process.
b. to e lic it the opinions, requirem ents and ideas o f a group o f selected 
e lderly  people  partic ipating to the early stages o f the design process.
c. to reach un iversal design solutions, suitable fo r a m ajority o f user.
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Tab le  3.2. C onsum er involvem ent in design: s ix  p rinc ip les fo r success 
(C iccante lli and M agidson,1993: 347).
iiliiilR iin
1. get consumers involved in product and service development as early  
as possible and at all subsequent stages;
2. encourage consumers to focus on w hat is w anted rather than what 
is not wanted;
3. encourage consumers to think beyond w hat is currently  availab le  
by focusing on what they would like ideally (starting from a clean 
slate);
4. get consumers to go beyond simply telling what they would like by 
involving them in designing the product or service;
5 encourage consumers not to w orry about likelihood of
implementation (feasibility) but to be concerned with desirability;
6. probe for the reasons why consum ers w ant w hat they want.
The reasons to involve people in the design process are;
• to avo id  m istakes from  the beginning;
• to gain understand ing and d iffe rent points o f view;
. to  g ive the  sense o f ow nersh ip  o f the design to  the user;
• to reduce cost by lessening the desire fo r change as the users w ill be the 
ones to decide;
• to benefit from  the potentia l educational com ponent;
• to p rov ide  c iv ic  pride and em powerm ent;
• to encourage  or strengthen sense o f com m unity;
• to  ga ther m ore ideas to explore (Jones, 1999);
• to ob ta in  design solutions m ore suitable fo r the e lderly  and a m ajority  o f 
o ther users, in other words, universal design solutions.
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3.4.1. Different Ways of User Involvement
3.4.1.1. Focus Groups, Surveys and Questionnaires
Focus groups, surveys and questionna ires are  the  m eans to in tegra te  user 
requ irem ents into the  design process w ithou t rea lly invo lv ing them, by 
recreating the ir requirem ents on the basis o f the  in form ation retrieved.
C iccante lli and M agidson (1993) cla im ed tha t users invo lved in such m eans 
in attem pt to design an artefact tend to g ive in form ation on w hat they  do not 
w ant ra ther than new  ideas and concepts abou t w hat they really w ant o r 
need. They pointed out that such a result is obta ined because users often 
th ink  tha t they provide the kind o f answ ers the  researcher wants. It m ay a lso 
be due to the fact tha t w ith such an involvem ent m ethod, the users do not 
fee l them selves d irectly  bound to the research area, they do not feel 
them se lves responsib le, nor do they feel that the ir ideas are  valuable.
In focus groups, the involvem ent is m ore in the  form  o f reacting to the 
arte fac t in question w ithout any kind o f in teraction and innovation is not 
involved. They genera lly  begin and end w ith  the  des igne rs ’ concept fo r a new  
o r im proved product (C iccantelli and M agidson, 1993).
3.4.1.2. User Trial or Product Evaluation
User tria ling o f consum ers is applied in research pro jects and in the industry 
(Baile tti and Litva, 1995; Cavanagh, 1996; C iccante lli and M agidson, 1993; 
Eason, 1995; G reen and Polanen, 1996; M acdonald et al., 1996; Sandhu,
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1993; Sanoff, 1990). It consists o f user groups m ain ly  try ing  pro to types o r 
fin ished  products. By using th is  user trial, useful feedback  can be provided to  
designers regard ing the tested products. However, th is  m ethod invo lves user 
a t a la te r s tage o f the design process, the design dec is ions be ing taken at a 
p revious stage by designers and engineers, w hen they  have to try  objects. 
Thus, design decis ions are not in fluenced by the  pre ferences and ideas o f 
users during the design process. U ser trial can be used effic iently, because it 
can provide a useful eva luation o f existing environm ents and products, w hen 
redesigning them. For Bailetti and Litva (1995) user tria l p rovided an 
accum ulated d irect experience from  extensive  consum er use o f an 
in term edia te  im plem entation o f a design. In th is study, user trial is invo lved in 
a la tter stage o f the USAP design model. The app lica tion  o f it cou ld  not be 
realised because the prototypes o f the door and the handle cou ld  not be 
constructed.
3.4.1.3. Participatory Design
Partic ipatory design has been d iscussed during the  last few  decades (Cross, 
1972; Devereux, 1960; Eason, 1995; Götze, 1998; Kragt, 1995; Reich et al., 
1996; Sanoff, 1990; W ulz, F. 1986). Th is view  has been cha llenged recently  
and accord ing to Reich et al. (1996) partic ipatory design is the an tithes is  o f 
trad itiona l design in which designers w ere exh ib iting the ir own expertise . 
These authors are a lso saying that useful in form ation on the needs o f end- 
users can be obta ined by letting the end-users partic ipa te  to the design 
process; w h ich m ay not be always possib le  using trad itiona l social sciences 
techn iques such as surveys, interviews, or questionnaires.
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Jones (1999) stated the positive and negative points tha t m ay occu r during 
the  invo lvem ent o f users in the design process. These  po in ts  are shov\/n in 
F igure 3.5.
• avoid mistakes; · gain insight/different points of view; · ownership of design by user;
• reduce cost by lessening Ifie desire for change; · educational component; · civic 
pride/empowerment; · foster or strengthen sense of community; · more ideas to explore.
• time consuming; · risk of hostility; · non-representative; · costs more; · less"perfect" design;
• too many points of view; · can't reach consensus; · conflict of interests between designers 
and others; · revisiting of previous design stages.
Figure 3.5. Positive and negative points in user invo lvem ent in the  design 
process (m odified from  Jones, 1999).
M itchell (1995) believed that designers m ust not beg in w ith  form s, assum ing 
tha t they w ill be su itab le fo r users, but w ith  considering  use r activ ities and 
perceptions. In o rder to realise this, he argued that new  m ethods and a new  
attitude tow ards design m ust be adopted. M itchell (1995) a lso be lieved that 
users m ust be in tim ate ly involved in the design p rocess and that the ir 
activ ities  m ust becom e the basis to produce form s.
3.4.2. Applicable Techniques in Participatory Design
Figure 3.6 shows various techniques that are app licab le  in partic ipa tory  
design (Dam ian, et al., 1998). Some practices appear to be m ore appropria te  
at certa in  points w ith in  the deve lopm ent life cycle or iteration. The  horizonta l
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axis o f F igure 3.6 provides an approx im ate  gu ide  to po in ts w ith in  the life 
cyc le  at w h ich  each practice m ay be useful.
The  concept o f partic ipation is open to m ultip le  in terpre ta tions. The vertical 
axis o f F igure 3.6 below  spans one w ay o f o rgan is ing  various approaches, 
design pro fessiona ls can partic ipate in the users ' w orld  (low er on the axis), o r 
users can partic ipate in the design p ro fessiona ls ' w orld  (h igher on the axis).
(0x:
5
C
Eox:
5
Co-development
Mock-ups ^
Customization 
Low-tech Prototyping ^
Low-tech Prototyping ^
Participatory Ergonomics 
Low-tech Prototyping ^
Theater for Work Impact Theater fo r Design ^
Video Prototyping ^
Storyboard Prototyping  ^
Cooperative Prototyping 
Translators s Cooperative Evaluation ^
(Semi) Structured Conferences Collaborative Prototyping for Design
Collaborative Prototyping
Participatory Analysis of Usability Data
Card Garnes^
Envisioning Future Solutions ^
Contextual Inquiry^ 
Ethnographic Methods ^  ^
Commercial use; Techniques used on commercial 
products outside of research labs appear in italics
Geography: Techniques developed or used outside 
Scandinavia appear in bold (these may include 
practices used both outside Scandinavia sa well)
Assessment of appropriate group size for
each practice: T»tiny(24) S*small(6-8)
" Ms moderate (up to 40) Bs big (up to 200)
^ E a r l y ' . .. i J'· * **.1* Late ^
Position of Activity in the Development Cycle or Iteration
Figure 3.6. Techniques app licable in partic ipa tory  design and the p lace o f 
USAP design model (m odified from  Dam ian, et al., 1998; 24).
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D ifferent practices are designed to w ork w ith  g roups o f d iffe ren t sizes. 
A ppropria te  group sizes are ind ica ted by superscrip t le tters fo r each category 
o f practice: T  (tiny, 2-4  partic ipants). S (sm all, 6-8  partic ipants), M (m oderate, 
up to 40  partic ipants), and B (big, up to 200 partic ipants). The  group size 
recom m endations are, in som e cases, approxim ate (D am ian, e t al., 1998).
3.5. The USAP Model
The USAP m odel form s the  m ain thesis o f th is d isserta tion. In th is  model, the 
expertise  o f arch itects and in terior designers and tha t o f e lderly  people 
them selves (the ir own op in ions and ideas on the ir requ irem ents and needs), 
re lated to how  should an in terior house environm ent and re la ted equ ipm ent 
be designed to a llow  age ing in p lace is collected, com pared, and com bined. 
The p lace o f USAP design m odel in re la tion to the  various techn iques 
app licab le  in partic ipatory design is also g iven in F igure 3.6. Eason (1995) 
saw  such an approach as a com bination o f design by the  user and design fo r 
the user. This com bination is im portant because hum an be ings are  not ju s t 
task perform ers; they have am bitions, beliefs, em otions, values, sa tis factions 
and d issa tis factions on the ir own tha t no designer can antic ipa te  o r im agine 
fo r them  (Eason, 1995). Furtherm ore, M eans (1996) poin ted out that 
constructive  d ia logue and partnership between users and pro fessiona ls 
helped in im proving the effective use o f existing resources, in o rder to ensure 
independent living fo r the elderly.
This partic ipa tory design m odel com bines d iffe rent m ethods o f partic ipation, 
in d iffe rent sequences o f the model, nam ely a d ia logue and an a lterna tive
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fo rm  o f partic ipation, fo llow ed by a user tria l sess ion  fo r the  tria l o f a 
prototype. It consists o f involving the  e lderly  users in to  the  design process 
ac tive ly  by m eans o f partic ipa tory design sessions, pass ive ly  by m eans o f 
representa tion  by the  designers and hav ing  them  try ing  the pro to types 
constructed  a fte r these  sessions, towards the  end o f the des ign  process. In 
th is  partic ipa to ry  design model, the  expertise  o f designers and the op in ions o f 
e lderly  end-users, re la ted to how  a house environm ent, in terior, and /or 
equ ipm ent shou ld  be designed to a llow  age ing  in p lace is co llected. This is a 
kind o f cooperation between experts and end-users in the various stages o f 
the process o f design w here  users are partic ipating.
The classified outputs o f the partic ipatory design sessions are used as a 
base and a starting point fo r designing products and environm ents w ith  a 
un iversal design approach. This w ork has resu lted  in the  conception o f a new  
prescrip tive  m odel on the direct and active invo lvem ent o f the  e lderly in the 
design process. In short, the creation o f a physica l in terio r environm ent, 
having in m ind the notion o f ageing in place, is a com plex task. It requ ires the 
organ isa tion  o f appropria te  inform ation.
The know ledge o f designers com bined w ith  the know ledge (experience, 
opin ions, and ideas) o f the e lderly end-users should be invo lved in the design 
process because it m ust not be an autonom ous business. Furtherm ore, 
Sheehan (1992) added that the physical des ign  of the housing com plex was 
p laying a m ajor ro le in in fluencing the qua lity  of life o f all e lderly  residents. 
This d iscussion leads to a need fo r a m odel in w h ich  the expertise  o f
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des igners  and the ideas and contribu tion o f the  e lde rly  end-users are 
em bod ied to  superv ise the creation o f in te rio r house environm ents.
3.5.1. Phases of the USAP Model
In the  p resen t study, the end-users, m ore spec ifica lly  e lderly  residents, are 
ac tive ly  involved in three stages the design process. F igure 3.7 shows a 
s im plified sequence o f th is involvem ent and o f the  steps fo llow ed.
The s im plified phases o f the partic ipatory des ign  and design process in the 
Usability, Safety and A ttractiveness P artic ipatory (U SAP) D esign M odel are 
show n in the fo llow ing Figure 3.8.
3.5.2. Application of Quality Function Deployment (QFD)
A  coopera tion  is done between the des igner and the e lderly  partic ipants to 
reach m ore usable, safe and attractive doors and doo r hardware. In the 
presen t study. Q uality Function Deploym ent (Q FD ) is adapted and replaced 
by Usability, Safety, and A ttractiveness P artic ipation D eploym ent to  su it the 
purpose o f th is  study. The opin ions and ideas o f e lderly  users, re la ted to how 
dom estic  doors and door hardware should be designed accord ing to  them  
have been collected, w ith  the help o f USAP design m odel, in the first 
partic ipa tory  design sessions and transla ted in to in two USAP m atrixes (see 
C hapte r 4 and appendix E1 and E2) in w h ich  they are  com pared, and 
com bined w ith  the re lated design specifications. The  resu lts  o f such a work 
are being used as a base fo r designing the re la ted dom estic  items, serving 
as a source o f inspiration and guidelines fo r design.
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PROBLEM
•  The number of elderly increases constantly;
•  Houses are not adequate to AGE-IN-PLACE;
•  Designers are reluctant to accept, or are 
ignorant to requirements o f elderly;
•  Designers decide for the elderly.
There is a mismatch between house 
interiors and the elderly residents
WHAT TO 
DO
Ask the elderly residents (end-users):
•  How they prefer to use interior spaces;
•  W hat are their real needs and requirements.
Let the end-users participate and 
be involved in the various phases 
of the design process.
HOWTO
DO
Organize participatory design sessions 
with the elderly where they are acting as 
“designers” ;
Collect their ideas and requirements using 
the Usability, Safety, and Attractiveness 
Participation (USAP) Matrixes;
’ O rganize other participatory design sessions 
with the same elderly where they are acting 
as “designers and ju ry m embers” ;
' Deploy the results to the w hole design 
process.
Collaborate with the elderly by means 
of participatory design sessions 
throughout the whole design process.
Figure 3.7. S im plified process o f the invo lvem ent o f e lderly  users, and 
fo llowed steps (revised from  Dem irb ilek and Dem irkan, 1998).
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USAP
End-users: - —
Elderly  
residents
/ t'^partial Modéralois
Indirect . 
contribution of 
designers
Contribution o f ------- ^
des igners
Contribution o f ------- ^
elderly end -users
Figure 3.8. S im plified involvem ent process in the USAP design model.
3.5.2.1. Origins and Development of QFD
QFD, w h ich orig inated in Japan in the 70 ’s and was u tilised in the USA in the 
80 ’s, has been w ide ly  applied in the business world. Today, it is one o f the 
m ost appropria te  m ethods in use that can enable des igners to transla te  end- 
user needs into product requirem ents, because it focuses on qua lity  as going 
beyond an “us-versus-them ” m enta lity (Port and Carey, 1991).
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In th is  study, the  processes o f Q FD has been adapted and m odified to  
deve lop  a research  m ethod and to  eva lua te  the  views o f the  e lderly  end- 
users, on the ir level o f interest, needs and pre ferences re la ted to in terio r 
design and product design fo r house interior, on a un iversal design base. In 
th is  m ethod, the users (the residents) are seen as designers or m em bers o f 
the design team, and they partic ipate in three stages o f the  des ign  process. 
This m ethod is su itab le  fo r the ab ilities and c ircum stances o f all the people 
involved, asking them  to help in the design o f the research itse lf as well as 
contribu ting to its results.
QFD is a very techn ica l and involved techn ique used in p roduct deve lopm ent 
w h ich  looks terrib ly  com plicated but w h ich  is m anageable  and w h ich  can be 
used in parts on the ir own (Baxter, 1995). In the present study, QFD is 
app lied to the in te rio r design process. It has needed som e adapta tions and 
som e m odifica tions but the  basic princip les rem ain the same.
QFD is a system  tha t pays special a ttention to custom er w ants and needs; 
and activ ities that do not contribute to th is  are considered as w aste fu l (Port 
and Carey, 1991). It w as deve loped to ensure that custom ers ’ requ irem ents 
are  met th roughout the  design process and also in the design o f production 
systems. It is basica lly  a ph ilosophy and a set of p lanning and 
com m unica tion  too ls tha t focus on custom er requirem ents.
The firs t s tep in the process o f QFD is to ta lk to the end-users (the residents 
in the case o f the present study) and get them  to vo ice  the ir needs and 
expecta tions, in the ir own voice (not in technica l ja rgon). The use o f this 
m ethod leaded to the translation o f those needs into a design (Houde, 1996).
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F irst tried  by Toyota, today QFD is successfu lly  used by m anufacture rs  o f 
e lectron ics, app liances, clothing, construction equipm ent, and by firm s such 
as G enera l Motor, Ford, M azda, M otorola, Xerox, Kodak, IBM, P rocter and 
G am ble, Hew lett Packard, and A T  and T  (Evans and Lindsay, 1993). 
T rad itiona lly , p roduct concepts w ere orig inated by design team s, o r research 
and deve lopm ent g roups which w ere  gathering in form ation on custom er 
perceptions, use and problem s; and w ere  decid ing in p lace o f the custom ers. 
Th is is a lso the case fo r a great m ajority o f designers.
Better qua lity  does not necessarily  cost more. Furtherm ore, the custom er w ill 
not be the only one to w in in such a system app lica tion  because, by doing 
th ings better, the design and construction team, toge ther w ith  the custom er, 
w ill ach ieve lower costs and higher productiv ity  (Port and Carey, 1991). Th is 
m ay not be as ev ident fo r the in terior design process o f a house, as fo r the 
production o f a household item in a factory.
In the  long run, the app lication and adaptation o f QFD to the design process 
w ill certa in ly  help and be advantageous in that, fo r exam ple, big renovation 
and re-adaptations costs w ill not be needed, o r in that people  w ill not need to 
change the ir house w hen they will get o lder o r d iffe ren tly  able.
W ith such a system, the project is inspected before it is m ade, in the design 
stage. This is easily  app licable to the conception and design stage o f an 
in te rio r house environm ent, w ith a universal design philosophy, w h ich  w ill be 
designed to allow residents to age in place and w h ich w ill be su itab le  fo r the 
chang ing  physical cond itions of the residents tow ards time. By lis ten ing 
care fu lly  to the residents all the tim e and m aking them  ‘d e s ign ’ w hat they
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rea lly  want, continuous im provem ents can be achieved, even if the 
construction  and trial o f a house takes longer than the construction  and trial 
o f a p lastic  w ris t watch. It seem s to cost a lot fo r the  ones w ho w ill try  the 
house and its equ ipm ent (they w ill have to live in it) but th is w ill lead to 
im provem ent over tim e. T he  tim e periods w ill be longer than fo r industria l 
p roducts o r services.
Users rare ly respond in usab le design term s and tha t the ir responses are 
d ifficu lt to  transla te  into d im ensions. E lderly residents and designers m ay 
speak alm ost a d iffe ren t language than tha t o f a designer. As an exam ple, a 
res ident m ight say “ I w ant a door tha t is easy to open” . The transla tion into 
techn ica l language m ight be “door w ill open w ith  m inim um  app lied fo rce ” . O r 
a requirem ent such as “ the soap should leave my skin fee ling soft” m ust be 
trans la ted  into “pH or hardness specifica tions fo r the soap” (Evans and 
Lindsay, 1993).
3.5.2.2. USAP Deployment Matrixes
To re late the voice of the end-user to  the techn ica l features o f the house 
interior, a set o f diagram s, often ca lled H ouses o f Quality, as they look like 
houses, consisted o f four principal p lanning docum ents (deploym ent 
m atrixes) are used. T he ir sequence can be seen in Table 3.3 and F igure 3.9.
The firs t one, the end-users requirem ent m atrix is the firs t and m ost im portant 
one, and is the basis fo r the QFD concept. It is often ca lled the 'house o f 
qua lity ’ and it is done to better take account o f consum er’s (e lderly residents 
in th is study) needs and wants, to
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Table 3.3. Four sequences of the houses of quality.
Four Principal Planning Documents o f the Houses o f Quality
1. End-users (the elderly) needs and requirement planning matrix: translating the voice of the erxJ-users’ into design 
characteristics (technical features) of the house interior.
2. Design characteristics deployment matrix: translating design characteristics (technical features) of the final design 
into design specifications (critical coraponent characteristics).
3. Design specifications deployment matrix: translating design specifications into methods, tools and procedures. 
Detailed final drawings versus rule, regulations and code charts.
4. Control matrix: identifying operations to be performed to assure that important parameters are achieved, that the 
desired conditions are reached (this stage is not necessary for the present study and will then be omitted).
Figure 3.9. The fou r houses o f quality (Evans and Lindsay, 1993).
get the  design appropria te  and right the firs t time. Th is m atrix is a w ay o f 
p rioritis ing various a lternative solutions (Holusha, 1989). The  com ple ted 
m atrix w ill provide supposedly foo lp roof gu ide lines fo r an in te rio r design 
process (Neff, 1991). Build ing the house o f qua lity  or QFD dep loym ent m atrix 
consists o f six steps, w h ich are listed in Tab le 3.4.
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Table 3.4. The six steps of the house of quality
Steps of the House of Quality
1. Identification of customer attributes.
2. Identification of technical features (counterpart characteristics).
3. Relation of the customer attributes to the technical features (counterpart characteristics).
4. Conduction of an evaluation of competing products (this stage will not be applied to the present study).
5. Evaluation of technical features and develop targets.
6. Determination of the technical features to deploy in the remainder of the production process.
The advan tages o f th is dep loym ent m atrix are as fo llows;
• It c rea tes  a m echanism  fo r studying every option and inc ludes 
represen ta tives from  every d iscip line in the product deve lopm ent process.
• It reduces the tim e and the cost o f deve lop ing products.
• It c rea tes  a m em ory by storing and docum enting know ledge tha t is 
usua lly  lost w hen experts are living.
The deta ils  o f each step fo r build ing the QFD dep loym ent m atrix is g iven by 
Evans and L indsay (1993) in F igure 3.10, w here  the orig in  o f the  data fo r the 
presen t s tudy is a lso given, and Table 3.5.
These dep loym ent m atrixes show  the corre la tion betw een consum er 
dem ands, bas ic  specifications, details and functions. Th is w ill help in 
identify ing potentia l problem s w ith  certa in  designs, an tic ipa te  design and 
c la rify  lim ita tions o f the design (Neff, 1991). In the present study, it w ill help 
to  reach the  real needs and requirem ents o f the end-users (the e lderly  
res idents) accurate ly to provide the ir orig inal contribu tion to the design 
process.
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Figure 3.10. The QFD deploym ent m atrix (m od ified from  Evans and Lindsay, 
1993 and Baxter, 1995).
However, the first deploym ent m atrix is on ly the firs t step o f the whole  
process. The  voice o f the end-users must be carried th roughout the design 
process. Three other deploym ent m atrixes are used to dep loy th is voice to 
com ponent part characteristics, process planning, and production planning.
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Tab le  3.5. The  deta iled steps o f the dep loym ent m atrix (m odified from  
Evans and Lindsay, 1993).
' Details of the Steps of the House of Quality
I Step 1: The identification of customer attributes and requirements in their own terms ;
I is made. The voice of end-users: “what” they really want, their different needs, and |
; requirements. To gather valid customer information, market research, involving direct j 
I survey of buyers as to their needs, satisfaction, and reasons for choice, can help in |
I determining what features are important to customers (their expectations and |
! reasons of purchasing). Among the other resources for designers and engineers for | 
i gathering information are the sales and repair departments. First-hand knowledge of | 
i customers’ needs, desires, and comments about the product;
I :
; Step 2: Identification of technical features (counterpart characteristics). It is the I 
I listing of the product characteristics that should be assured to meet the customer 
I requirements. It is the identification of technical features, technical design 
! requirements: “how “ those requirements can be achieved. Technical features are 
• design attributes expressed in the designers language and represent the technical !
' characteristics to deploy during the design, production, and services processes. They i
must be measurable because the output will be controlled and compared to objective | 
targets. i
The roof of the House of Quality shows the interrelationships between any pair of I 
technical features. The degree of this relationship is given by three symbols ( ·  very | 
strong, o  strong, A  weak) to see how much one change in product characteristics i
affect the others. This system helps to focus on technical features collectively. j
: Step 3: Relation of the end-users attributes to the technical features (to see existing i
i levels of correlation). This is the development of a relationship matrix between |
i customer attributes and the technical features. Customer attributes are listed in the |
: left column; technical features are written across the top. In this matrix, the same j
! symbols as for step 2 are used to indicate the degree of relationship to see whether a |
technical feature adequately covers the customer attributes or not. Often based on j 
expert experience, customer responses, or controlled experiments. |
! Technical features can affect several customer attributes. If there is no strong |
relationship between customer attributes and technical features, this means that the i 
! final product will have difficulty in meeting customer needs. Again, if a technical j
; feature does not affect any one of the customer attributes, the designer may have |
i missed some important customer attributes or this technical feature may be |
1 superfluous. I
i Step 4: Conduction of an evaluation of competing products. Evaluation of technical 
: features and development of alternatives, (how much of each technicai parameter is 
i required, in what importance). Addition of market evaluation and key selling points. i
; The rating of importance of each customer attributes and the evaluation of existing |
I products for each attributes is done in this step. Areas of great interest and higher I expectations, expressed by the customer can be identified here. This step enables 
I designers to seek opportunities for improvement and to set priorities. If an attribute 
has a low evaluation on competitor's product, focusing on it will help to have a 
I competitive advantage and will become a key selling point.
I Step 5: Evaluation of technical features and develop targets. This is the evaluation 
of technical features of competitive products and the development of targets. Usually 
i done through a in-house testing and then translated into measurable terms. These 
I evaluations are compared with the competitive evaluation of customer attributes to 
j determine inconsistencies between customer evaluations and technical evaluations.
I Determination of the technical features to deploy in the remainder of the design 
; process (determine the priorities).
i Step 6: Determination of the technical features to deploy in the remainder of the I production process. This is the determination and selection of the technical features 
: to be deployed in the remainder of the production process. This is done by 
I identifying the characteristics that have a strong relationship to customer needs, poor 
I competitive performance, or which are strong selling point. They need to be 
; “deployed”, translated into the language of each function in the design and production 
; process so that what is needed to maintain the voice of the customer is done.
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The  second dep loym ent m atrix is s im ila r to the  firs t one but it app lies to 
subsystem s and com ponents. The technica l features com ing from  the  firs t 
m atrix are re la ted to deta iled characteris tics o f subsystem s and com ponents.
M ost o f the  activ ities represented by the firs t two dep loym ent m atrixes are  
perform ed by designers and engineers. The th ird m atrix involves superv iso rs 
and construction planners. It represents a transition from  p lann ing  to  
execution. F ina lly the last m atrix re la tes the  contro l po ints to spec ific  
requ irem ents fo r qua lity control, involving specify ing contro l m ethods, sam ple  
size, and so on to achieve appropriate level o f qua lity  (Evans and Lindsay, 
1993)
3.5.3. The Steps of the USAP Design Model
The Usability, Safety, and A ttractiveness Partic ipatory (USAP) D esign M odel 
com prises o f seven steps, overlapping w ith  the design process, in w h ich  
d iffe ren t kinds o f partic ipatory design m ethods are applied. F igure 3.11 
shows a s im ple version o f th is USAP design model.
F igure 3.12 shows the detailed schem atic representation o f the 7 s tages o f 
the  design partic ipation involved in the USAP design model. Both in F igure 
3.11 and 3.12, the ye llow  backgrounds are depicting the stages w here  active  
partic ipa tion  occurs between designers and e lderly partic ipants in various 
form s. The  red hum an figures represent the designer and the experts 
w hereas grey hum an figures represent the e lderly partic ipants. A  la rge r scale 
o f F igure 3.11 can be seen in Append ix B. Each one o f the seven steps o f 
the USAP design m odel are explained in detail below.
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D esigner and  
Elderly Participants
Design ParilcJpaiion 
First Session
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Prelim inary Design
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Prototype Construction
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Elderly Partic ipant 
3  and D esianer
Figure 3.11. Design partic ipation involved in the USAP design model.
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Figure 3.12. Detailed schem atic representation o f the design partic ipation 
involved in the USAP design model.
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1. In the  firs t step, w here  the designer and the  e lde rly  partic ipants  are 
involved, partic ipa tory  design sessions are o rgan ised  w ith  sm all groups 
o f e lderly  people. The m ethods em ployed here are  d ia logue, scenario 
build ing, brain storm ing, idea w riting and sketch ing  (see Tab le  4.1, 
section  4.4), unstructured in terview  and asking pre -se t sets o f questions. 
A t th is  stage, the partic ipants are producing ideas and defin ing the ir 
exact needs and preferences towards the design o f house in teriors, w ith 
the ir own words. A llan  et al (1996) have po in ted out the d ifficu lties in 
try ing  to extract in form ation from e lderly  people, w ithou t putting ideas 
in to  the ir heads. This is one of the reasons w hy these partic ipatory 
des ign  sessions are a com bination o f brain storm ing, scenario  build ings, 
and unstructured interviews, w ith w ritten and oral parts, sketches, and/or 
gestures. The designer rem ains as an im partia l m oderator. The  form  of 
partic ipa tion  in th is stage is an Active  D ia logue being s im ila r to the 
Dialogue type described in Table 3.1, w ith  an exception: the designer 
does not m ake any proposals for the design at the  beg inn ing but acts as 
a fac ilita to r. The proposals are made by the e lde rly  users them selves. , 
A s m entioned by C iccantelli and M agidson (1993), the collective 
know ledge o f the  group is sufficient to m ake the  dec is ions re lated to 
uncerta in  technologica l possibilities. P artic ipatory design sessions are 
recorded on video tapes to recall all details (especia lly  body language 
and sim u ltaneous talks) and to create a m em ory tha t can be stored and 
used aga in fo r s im ilar studies.
2. In the  second step, the designer analyses and understands the problem, 
p repares the feas ib ility  study and finds optim al w ays to so lve the
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problem  accord ing to  the requ irem ents and proposa ls o f the  e lderly  
users. The des igner’s know ledge base is com posed o f three d iffe ren t 
sources:
• R elevant Media;
• Relevant Domain;
• Relevant C om m unity (Dem irkan, 1998: 233).
In th is study, re levant m edia was the source o f the lite ra ture  survey; 
re levant dom ain was the partic ipatory design sessions, the observa tion  
and the USAP dep loym ent m atrixes; and re levant com m unity w as the 
e lderly participants.
A ll the data collected from  the firs t stage, includ ing the answ ers to the 
pre-set questions, proposals, requ irem ents and ideas, are c lassified in 
th is stage of the USAP design m odel, using the house o f qua lity  (see 
section 3.5.2.2.), to obtain USAP D eploym ent m atrixes (see 
Append ixes E l and E2). In those m atrixes, re la tionsh ips betw een 
e lderly user’s requ irem ents/w ishes/ideas and techn ica l design 
specifications are found out. In th is stage, as the des igner is the  on ly  
one to  be involved in, it is not a partic ipa tion  but a representation (see 
Tab le  3.1), where the designer represents the e lderly  users by 
in terpreting their real desires and proposals and m atch ing them  w ith  his 
own previous know ledge input. This is a less personal and less 
subjective representation because the des igner is better in form ed on 
the real requirem ents and needs o f the e lderly users. He/she can 
com bine the in form ation obtained from  the firs t stage w ith  h is /her 
know ledge and find ings on the field. For Eason (1995), th is kind o f
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com bination  was a m ixture o f tw o approaches, nam ely; design by users 
and design fo r users. Eason (1995) a lso stated tha t m ixing approaches 
w as g iv ing better results w ith  h igher success rates. In the present study, 
various design concepts are genera ted  at th is  stage.
3. The  th ird step, involving the des igne r and the e lderly  participants, 
consists o f the presentation o f the  conceptua l design so lutions to the 
identified problem s, to the e lderly  partic ipants. In th is stage, the e lde rly  
users are involved in a second partic ipatory session to m ake 
preferences, corrections, and com m ents to  the design a lterna tives 
presented by the designer. Here, the partic ipation form  is an A lte rna tive  
one (see Table 3.1), w here  the e lderly users can see the 
representations o f the  ideas and the  propositions they have made in the 
firs t stage, that have been filte red  through the know ledge and the 
in terpre ta tion o f the designer, w ith  the help of USAP D eploym ent 
m atrixes. The concepts are critic ised, corrected  and m odified by the 
e lderly  users who are acting as ju ry  m em bers. The designer is the 
presen ter and the facilitator. Th is  stage avo ids m isunderstand ings and 
w rong in terpre ta tions of the designer, and re in forces the design 
concepts by the approvals of the e lderly  participants.
4. The  fourth step consists of fu rthe r deve lopm ents and refinem ents o f the 
conceptua l design solutions. This step is ach ieved by the  designer and 
includes all the technical side o f the design process as detailing. In th is  
step, w h ich is very s im ilar w ith the  second one previously described, the 
des igner uses h is/her know ledge base (Dem irkan, 1998) and represents
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5.
the  e lderly  users by in terpreting the ir p re ferences and corrections o f the 
th ird  step. Th is is the step o f refinem ents o f the  new  data  recorded 
during  the second partic ipatory design sessions.
T he  fifth  step is the prototype construction and p lanning, w ith  the 
production  o f deta iled technical drawings, at the end o f w h ich  pro to types 
are  to  be produced. In this step, the des igne r can w ork together w ith  
o the r experts.
6. A  sixth step is the trial o f the prototype o f the designed product by the 
e lderly  participants. In th is stage, the partic ipa tion  takes a User Trial 
(see section 3.4.1.2.) form com bined w ith  a Dialogue form  of 
partic ipation. The designer observes the e lderly  users w hen they are 
try ing  the prototype and make d iscussions on the design. The  com m ents 
and new  ideas o f e lderly end-users are aga in recorded to recall all 
de ta ils  and to create a m em ory that can be stored and used aga in fo r 
s im ila r projects.
7. The  seventh step is the final realisation o f the  construction /production .
The seven phases of the USAP design m odel proposed in th is  study have 
been exp la ined in detail. The next chapter g ives an exam ple o f app lica tion  o f 
the USAP design model up to the fourth step w ith  a group o f e lderly  to design 
doors and door hardware. The rem aining three steps could not have been 
realised due to econom ical reasons.
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4. APPLICATION OF THE USAP DESIGN MODEL
In o rder to test the USAP design m odel a study was conducted in A nkara  in 
co llabora tion w ith  a focused group o f e lderly people. Th is  chap ter exp la ins 
the app lication o f the various stages o f the USAP design m odel to the design 
o f door and door hardware.
4.1. A  U n ive rsa l D e s ign  Base
People need the opportun ity to shape situations, places, and activ ities that 
a ffect the ir lives. It is desirab le to a llow  m ore and m ore aged people to get 
old in the ir present p lace o f residence, and the universal design concept is a 
recent deve lopm ent to make th is  possible. In th is concept, children, young 
people, aged people and disabled people are  all equa lly  considered, and 
there is no principal user such as people w ith  d isabilities, elderly, children, 
p regnant women, people carrying packages, etc. (S te in fe ld  and Danfort, 
1993). This m eans that the design of products, dw ellings, build ings, and 
physica l environm ents in general must be access ib le  and usable by 
everybody or at least by the m ajority o f people, inc lud ing the elderly. 
Accord ing  to Brink (1996) universal design was usua lly  a synonym  fo r good 
design, because attention is paid to ach ieving the best use o f space w h ile  
enhancing usability; and on the other hand, it reduced costs over the long
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term. Furtherm ore, M orin i and Pom posin i (1996) poin ted out the  social and 
psycho log ica l d isadvan tages o f designing dw ellings especia lly  fo r the elderly, 
w here  they fee l them se lves isolated from  everyday life. D agostino (1996) 
added tha t universal design allows people  to be independent, safe and 
com fortable. A no ther de fin ition  of universal design is tha t it is abou t designing 
products, hardware, and housing elem ents, used in everyday life, in a w ay 
tha t they becom e user friend ly  to as m any people as possib le; and to m ake 
those designs the norm s (Benvin, 1996).
For S teinfe ld and Danford (1993), the concept o f universal design has 
becom e the focus fo r accessib ility  in the 90 ’s. D agostino (1996) stated that 
universal design aspires to the creation o f environm ents that are responsive 
to individual needs, and flex ib le  to be adapted to changing life cond itions and 
c ircum stances to a llow  people to be independent, safe and com fortable. 
S te infe ld  (1994) believed that the grow ing in terest on universal design was 
because o f m ain ly five  reasons, which w ere as follows: an increase in the 
num ber o f survivors o f disability; an increase in life span; an increase in the 
purchasing pow er am ong the population w ith  d isabilities; the recognition o f 
the inappropria teness o f assistive technologies; and the fac t tha t products 
and environm ents w ere  not designed w ith  the e lderly in m ind. Universal 
design approach allows a place fo r the elderly, for people w ith  d isabilities, 
and other differences, alongside everybody, as a part o f da ily life. On the 
contrary  o f accessib le  design, which often had a m edical or institutional look, 
th is  approach perm its high standards o f aesthetics (Steinfeld, 1994) because 
it is in tegra ted in the early stages of the design process. Furtherm ore, S tory 
and her colleagues (1998) believed that in th is way consum ers w ould  benefit
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from  environm ents and products that im posed less dem and on the ir physical, 
sensory and cogn itive  abilities. Researches had shown tha t psycho log ica l 
well being w as one o f the m ost in trinsic aspects  o f successfu l ageing. 
S tudies had identified various factors having im pacts on the  psycho log ica l 
w e ll being o f the e lderly includ ing housing and ne ighbourhood environm ents 
(Carp, 1986; Lawton, and Nahemow, 1973; Schw irian, 1993).
The universal design concept helps to  in tegra te  age ing w h ich is a natural 
stage o f life into the social and physical aspects o f liv ing environm ents in a 
m eaningful m anner (Dem irkan, 1996) w ithout extra costs or a lte ra tions in 
term s o f aesthetics. T ransgenerationa l design, and design fo r all are 
concepts w h ich  precede universal design (W oudhuysen, 1993; R ichardson 
and Poulson, 1996).
Calm enson (1995) stated four criteria, nam ed as “the fou r A ’s” o f universal 
design, as follows: accessib ility, adaptability, aesthetics, and affordability. 
A ccessib ility  enables a person to fu lly  utilise the entire  space, w he the r they 
have fa iled vision, are pregnant or use a w heelchair. A dap tab ility  is im portant 
especia lly  w hen the current or fu tu re  residents plan to live in a house for 
m any years, thereby ‘ageing in p lace ’. A esthe tics refers not on ly to m aking a 
un iversa lly  designed environm ent beautifu l, bu t a lso to m aking it helpful 
w ithout appearing d iffe rent or utilitarian. A ffo rdab ility  prom otes an idea that 
an adaptable hom e can be built fo r the same cost if it is p roperly  designed at 
the beginning. The concept of universal design re la tes people w ith  the ir 
b io logical and cultural heritage, and it helps to define a person ’s sense o f 
self, and place in the world, also connecting them  to the future.
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It w as argued by som e researchers (Connel, et al., 1995; R ichardson and 
Poulson, 1996; W oods, 1993) tha t w hen products and environm ents were 
m ade m ore accessib le  to  people  w ith  lim ita tions, they had potentia l benefits, 
fo r everybody, such as: low er fatigue, increase speed in perform ance, and 
lower error rates. As space requ irem ents are  m ore com plex fo r the aged 
persons, Kose and his co lleagues (1996) cla im ed that the e lderly  should be 
accepted as the determ in ing  fac to r in design, and taken as a base and a 
reference to the hum an in teraction w ith  the built environm ent. Thus, if a 
house is designed (interior, fu rn itu re  and equipm ent) accord ing to the 
requirem ents o f elderly people, th is sam e house w ill also be adequate for 
o ther age groups. This w as supported by the w ords o f Lee Fisher: “ If the 
hom e is designed correctly, m any people  probably w ould be unaw are o f most 
o f the special features fo r handicapped persons” (Raschko, 1991).
4.2. Basic Functions of a House
W hile  m odern housing is ach ieving ever-greater technica l capacity  to m eet 
the more specific  requ irem ents fo r habitability, concern fo r housing conditions 
that supports the psycho log ica l and social w e ll-be ing  has not fo llow ed these 
developm ents. M any stud ies o f the e lderly have attem pted to enum erate  and 
describe the typical activ ities perform ed by th is age group, in the course o f 
the ir days (Barbaccia, 1995; Blank, 1988; Carp, 1986; Dem irbilek, 1996 b; 
Lawton, 1980). U nfortunate ly it has been d ifficu lt to translate th is in form ation 
into design applications.
Housing must fu lfil the needs for the daily activ ities of the elderly, and more 
precise ly it must g ive them: satisfaction, security, com fort, and
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independence, or at least one o f them. The  basic functions that a house 
in terio r has to fu lfil have been stated and grouped in F igure 4.1.
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Figure 4.1. Basic functions o f a house (revised from  D em irb ilek and 
Dem irkan, 1998).
The resulting F igure 4.1. depicts the three m ain groups as usability, safety 
and attractiveness; which are em phasised throughout the study. Comfort, 
da ily  life activities, ease o f m obility, and independence are listed under the 
group o f usability. They are all a ffected by the accessib ility  o f the 
environm ent. Shelter, security, safety, and privacy are listed under the group 
o f safety. Aesthetics, p leasure in use, and qua lity  belong to the group o f 
a ttractiveness. Com fort includes the fee ling  o f therm al com fort (tem perature, 
hum id ity, drafts), adequate lighting level and co lour vis ion com fort, hearing 
com fort, and physical comfort. Daily life activ ities  include: cooking and eating; 
sleeping and resting; groom ing; dressing and undressing; use o f shower, 
bath, toilet, and wash basin; operating doors and w indows; w ashing clothes - 
w ash ing dishes; carrying objects - m oving furniture; operating therm ostat; 
w a lk ing on carpet; reaching fo r high objects; cha ir com fort (sitting, standing 
up); coun ter convenience - (storage); sta ir and ramp use - e levator operation; 
finge r and m anual tasks (sewing, w riting, playing cards); getting in and out o f
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bed; hearing and v iew ing things; using household app liances (vacuum , iron, 
k itchen robot); perform ing hobbies (plants, knitting, needlew ork...); w a tch ing 
TV, listening to  radio, hi-fi, recorders; w heel cha ir m obility; operating a 
te lephone (accessib ility, convenience); etc. (Dem irbilek, 1996b).
Ease in m obility inc ludes all the m ovem ents (w ith the ir degree o f easiness) 
tha t a resident can m ake w h ile  circulating in the house. Independence 
includes the fee ling o f it and the ability  to carry out the da ily  life activ ities 
w ithou t assistance. Privacy, security and safety are in terre la ted. They deal 
w ith  availab le system s and designs preventing and help ing in rescue during 
any harm  from outs ide  the house (burglar, intrusion, aggression, etc...) or 
from  any accident (fire, gas infiltration, sm oke ...) that m ay occur. Safety also 
includes the safe use o f any house equipm ent w ithout the risk o f accident. 
P rivacy is also a condition reached in a state o f independence, in th is chart, it 
be longs to the safety group. A  we ll-designed house w ill ensure  greater use, 
safety, security, and privacy. Shelter is the place where all the functions and 
activ ities o f a house are encom passed. S teinfe ld (1994) stated that an 
environm ent that w ou ld  provide a high level o f safety and security  was like ly 
to have a lower level o f privacy, independence and choice. There  is a 
de lica te  equilibrium  between usability, safety and attractiveness.
A es the tic  includes taste, preferences and value judgem ents o f the residents. 
The appearance o f m odifications and devices can affects the ir acceptance by 
the elderly, often based on the stigma associa ted w ith them  (S te in fe ld  and 
Scott, 1993). P leasure in use is another im portant facto r fo r attractiveness. 
Enhanced quality a lso increases a ttractiveness and aesthetics. C ooper and
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W alton(1995) added that the cha llenge fo r designers w as to deve lop  housing 
and products w h ich  could be functiona l in term s o f safety, security  and 
com fort and still be non-institu tiona lised and aesthetica lly  attractive.
Functional status in ageing includes basic activ ities o f da ily  liv ing--like 
feed ing, dressing, am bulating, bathing, transferring  from  bed to toilet, 
groom ing, and ability  to com m unicate. Barbaccia (1995) cla im ed tha t 
problem s occurring frequently  w ere  w ith bathing; problem s w ith  dressing, 
eating, and groom ing were less frequent. Furtherm ore, he stated tha t around 
80%  o f the e lderly people w ere m obile and able to get around in the ir hom e 
and w ith  som e lim its in the com m unity. A ssistance is m ost often required w ith 
da ily  activ ities (Dem irbilek, 1996a; La\A4on, 1980; Steinfe ld, 1994).
4.3. Characteristics of the Sample of Elderly End-users
The partic ipatory design sessions are held w ith  the potentia l end-users, that 
are focused groups, each consisting of 3-6 e lderly people, m ostly w idowed, 
m ale and fem a le above 65, from  the city  o f Ankara. Random sam pling is 
used am ong a group o f volunteers. A  pilot session w as conducted w ith  4 
e lderly  partic ipants (one male and three fem a les between 68 to 75 years old), 
at the end o f w h ich the partic ipatory design session w as revised. A  sam ple o f 
13 potentia l e lderly end-users form ing 3 d iffe rent groups (see F igure 4.2) 
took part in the research, each com pleting both partic ipatory design sessions.
The sam ple o f volunteers is consisting o f 10 fem a les and 3 m ales w ith  a 
m ean age o f 75.42. Nine of the e lderly partic ipants are living in Um itkoy, in a 
sen ior housing, and two of them  having the ir own hom es but preferring to 
stay in th is special house w here they have a one room studio w ith bathroom
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Figure 4.2. V iews from  the firs t partic ipatory sessions fo r each group.
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and a sm all kitchenette. The o ther four partic ipants are living in the ir own 
hom es; tw o in coup le and the rem aining two wom en w ith  the ir children. None 
o f them  have any severe d isability. Four o f the wom en use canes in w h ich 
th ree  o f them  are having problem s w h ile  sitting down and standing up. O nly 
one o f the wom en has som e serious difficu lties w h ile  w a lk ing  due to her age 
(93) and weight.
4.4. General Conditions of Participatory Design Sessions
Sm all groups consisting o f 6 people are said to successfu lly  produce up to 
150 ideas in ha lf an hour at the ir first attem pt (Jones, 1992). Therefore, for 
th is study, the partic ipation in design of the e lderly users was m ade through 
sm all g roups o f 3-6 e lderly people each.
For the partic ipatory design sessions to take place naturally, the fo llow ing 
genera l cond itions w ere taken into account fo r com m unica tion and 
coord ination;
- S pecific  or concrete  goals o f th is partic ipation are not known to, or cannot 
be c learly  defined by any partic ipant at the outset.
- F leterogeneous system s o f representation and action em ployed by 
ind iv idual m em bers are necessarily  involved, such as; ta lking, w riting, 
sketch ing, m oving hands, m im icking (which m akes the use o f a video 
recorder essentia l), etc.
- No pre-defined scheduling schem es can be applied fo r all the sessions. 
Each session lasts between 40 to 50 m inutes.
In the  USAP design model, two different partic ipatory design sessions w ere 
held during the beginning and the end of the C oncept D evelopm ent Stage. In 
the firs t partic ipatory design sessions, the partic ipant end-users w ere asked
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to partic ipate  in the ‘des ign ’ o f doors and door handles fo r the house tha t they 
w ant to age in, considering  all the ir possib le requirem ents, needs, particu la r 
w ishes and ideas. In o ther words, the end-users w ere  asked to ta lk  about 
and to ‘des ign ’ the  doors and door handles w ith  the ir own m eans and words. 
The setting w as a room, w ith  chairs around a table. The  des igne r and the 
partic ipants sat around the table, having papers and pens ava ilab le  fo r 
everybody.
The firs t partic ipa tory  design sessions fo r each group o f partic ipants began 
w ith  a b lank page. An already designed solution was not proposed because 
the e lderly partic ipants were the ones to propose solutions. The outputs o f 
these design sessions did not attem pt to deliver fin ished products or designs, 
but to be a point o f departure  fo r the rem ainder o f the design process.
A fte r the com ple tion  o f the firs t partic ipatory design sessions, the outputs 
(responses to the questions, drawings, and add itional com m ents) w ere 
grouped and listed in USAP deploym ent m atrixes (see Section 4.5.2) to see 
the ir existing corre la tion w ith  technical design considerations.
The second partic ipa tory design session (with the sam e group o f end-users) 
consisted o f show ing them the draw ings of various design a lternatives 
created by the designer, accord ing to the output of the first session, in o ther 
words, accord ing to the ir “design proposals” and ideas, com bined w ith  the 
know ledge retrieved from  the literature survey and the USAP dep loym ent 
m atrixes. The  setting was sim ilar to the first session one. The design 
a lte rna tives w ere  discussed w ith them. Remarks, preferences, and new  ideas 
w ere co llected  to im prove the design further.
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4.4.1 The First Participatory Design Session
Before starting the partic ipatory design sessions (see F igure 4.3), the 
partic ipants w ere introduced w ith  the fo llow ing inform ation;
• The  researcher introduced herself by name and profession and affiliation.
• The reason fo r the experim ent was expla ined, then the designer 
exp la ined how they are going to proceed (they are given pen and papers).
.  Perm ission was asked to a llow  video recording.
• The researcher asked if the partic ipants have any questions.
F igure 4.3. A  view from  a partic ipatory design session.
The partic ipants w ere not prepared before the partic ipa tory design session. 
The firs t partic ipatory design session was started by the des igner who was 
directing the partic ipants by using different scenarios in w h ich the elderly 
could im agine them selves. Exam ples o f scenarios were;
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• You are com ing back from  shopping, hands full. N obody is at hom e and 
you have to open the  door. The keys are som ew here deep in your bag (or 
pocket). W hat happens?
• You are in the kitchen, the door is closed, and your hands are all g reasy 
and d irty because o f preparing a meal. The te lephone is ringing in the 
o ther room. How do you open the kitchen door?  W hat do you do?
.  You are a lone at home. Som ebody rings at the door. You look from  the 
eye-ho le  but you cannot see the v is ito r well. W hat do you do?
The designer asked the partic ipants to tell the ir ideas, w he the r positive, 
negative, or neutral during this scenario. From the stated negative points by 
the partic ipants, the designer asked them  how it could have been in a better 
way, and how the re la ted parts could have been designed. To contro l the 
deve lopm ent o f the session, the set o f 8 questions on doors and door 
handles (see Section 4.5.1), a lready printed on papers w ere  d istribu ted to the 
partic ipants in the pilot session. On these papers, em pty spaces w ere a lso 
provided for the partic ipants to w rite  the ir com m ents o r d raw  sketches. It w as 
observed that due to the spontaneity in the d iscussions, the order on those 
papers was not easily followed, and that due to some v is ion problem s 
(putting on and taking off eyeglasses), this m ethod was not appropria te. The 
fo llow ing sessions w ere conducted w ith on ly b lank papers in fron t o f the 
partic ipants fo r them to draw  and w rite  w hen necessary, and they are h ighly 
encouraged to do so. This was believed to g ive them  a contro l o f the s ituation 
and a feeling that they are really designing.
This session involved a com bination of brain storm ing, scenario  build ing and 
unstructured interviews, facilita ted by the designer. The des igner conducting
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the sess ions and gu id ing the  partic ipants co llected the  output (written, oral, 
sketches, and gestures form at). W hile  w riting the com m ents and ideas o f the 
partic ipants  down, the designer encouraged them  to draw  or w rite  on the 
b lank papers in fron t o f them. Th is inform ation, w h ich w as recorded on video 
fo r la ter eva luation (to recall all the details), provided a basis and a starting 
point fo r the  au thor to prepare the pre lim inary design proposals o f the 
m entioned products. This techn ique was s im ila r to the video e thnography 
techn ique (Mannoy, 1995). The analysis o f those v ideo-tapes a llow ed a full 
range o f behavioura l tra its to be observed, and the ana lysis o f a sequence o f 
events. In th is study, it was used to record all o f the propositions and ideas of 
the e lderly  participant, in cases w here they have escaped to the attention o f 
the des igner or when m ore than one partic ipant w ere ta lking at a time.
An exam ple o f firs t partic ipatory design session transcrip tion is given in 
appendix F. The designer was not silent during the partic ipatory design 
session but was directing the participants, encouraging them  to express the ir 
ideas and w ishes, and to draw  these on the b lank papers. The designer took 
notes and sketches, and the partic ipants w ere  free to w rite  com m ents or 
draw  on the given papers, or even m im ic the scene if they w anted so.
4.4.2. The Second Design Participatory Design Session
At the th ird  stage o f the USAP design model, after having done the first 
partic ipa tory sessions, collected answers to the pre-set questions, prepared 
the USAP deploym ent matrixes, and created the design concepts 
accordingly, second partic ipatory sessions w ere made.
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In the  second partic ipatory design sessions, the designer presen ted the 
design concepts reached as the outputs o f the first session to  the  sam e 
groups o f e lderly  participants. The room setting was s im ila r to  the  firs t 
sess ion ’s one. The  presentations were in the form  o f free  hand and com puter 
draw ings, not too  perfectly drawn, to avoid tha t the partic ipants fe lt tha t every 
th ing w as a lready decided, and that nothing was left fo r them. Each 
partic ipant received A4 copies o f the draw ings on w h ich he/she could draw  
as well. Th is time, the partic ipants were asked to critic ise  the presented 
draw ings. The designer recorded every com ment, and co llected the cop ies o f 
the design concepts which w ere ‘corrected ’ by the partic ipants, at the end of 
the session.
Exam ples o f ‘corrections’ made by elderly partic ipants are g iven in Section
4.6. D iscussions generated by the design concepts w ere aga in recorded by 
note taking and on video.
The designer was not silent during the second partic ipatory design sessions 
but w as d irecting the participants, encouraging them to express the ir ideas 
and to m ake appropria te corrections on the concept draw ings, w h ile  taking 
notes during discussions.
4.5. Results of the First Participatory Design Sessions
As none o f the participants have experienced a partic ipatory des ign  session 
in the ir lives, alm ost all were very shy at the beginning. The des igne r had to 
m ake them  im agine them selves in some re lated scenarios to be ab le  to start 
the session. The elderly users have partic ipated w ith the ir own m eans and
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words. A t som e stages, w here w ords w ere not enough to explain, they 
m im ed the scenes that they wanted to m ention (see Figure 4.4, 4.5, and 4.6), 
using hand gestures and body language.
Figure 4.4. O ne partic ipant show ing door-handle  operation at the door.
I
Figure 4.5. A  partic ipant draw ing a sketch fo r the handle design in his m ind.
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Figure 4.6. Two partic ipants expla in ing the ir ideas w ith hand gestures.
4.5.1. Questions and Answers of the First Participatory Design 
Sessions
Eight groups o f questions were asked to the e lderly related to doors and door 
handles, according to the subtasks o f dom estic  door use, starting from  the 
entrance door (see Append ix D). These questions are grouped w ith the ir 
answers or com m ents in the fo llow ing six tables. Tab le  4.1 dea ls w ith 
problem s faced w ith doors, and m ainly entrance doors (see Tab le  4.1). In th is 
Table, the m ost im portant problem s were: w hat to do w ith shopping bags 
while  opening the door; the num ber o f keys, and the  fe a r o f in truders and 
burglars.
Table 4.2 below  regroups all the questions related to locking and unlocking 
doors w ith keys. In th is table, the m ost im portant item s are as fo llows; the 
v is ib ility  o f the keyhole; carrying the key; and operating the  key easily. A  
rem ote control, s im ilar to those fo r cars, was proposed, as an a lterna tive  to 
keys, by a partic ipant fo r ease o f use (see Figure 4.7).
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Tab le  4 .3 regroups questions related to safety (opening the door to  a 
stranger, usage o f cha ins...). The im portant issues d iscussed in Tab le  4 .3  
were: the d ifficu lties in seeing from an eyehole  due to lim ited v is ib ility  and 
insuffic ient lighting level; the im portance o f the fee ling  o f security  (seeing a 
v is ito r w ithou t being noticed); and the insuffic iency o f cha ins fo r protection.
Tab le  4.4 dea ls w ith the reasons o f closing doors in interiors, w ith  problem s 
caused by open doors, and their im portance. For th is set o f questions, the 
partic ipants tried to im agine them selves in a house w ithout any door.
F igure 4.7. Idea to open the door w ith the help o f a rem ote control.
In Tab le  4.4, the most im portant problem s w ere m entioned as follows: the 
im portance o f privacy in interiors; the restriction in c ircu lation (inside the 
house) due to doors; heat control and prevention o f sm ell c ircu lation by 
doors.
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Table 4.1. First group of questions; problems faced with main entrance door.
'«Tiliiiiliiiii
Do you  have  any p rob lem s  w ith  the  code  
num ber?
You are  
bend ing to  
take those
m x
can be done  
to  p reven tio u fro m  end ing fo r  
the  shopp ing  
bags?
Is  the re  any . 
prob lem  (s) 
w ith  the  keys?
• One can bump into the door, if it is open, by distraction;
• The hinges are important, they can bend and make an 
undesirable noise:
' we put the shopping bags near the door on the floor, take 
the key from our pocket or hand bag, unlock the door and 
enter;
■ We have to bent to collect the bags;
' One can forget the key on the door;
' It would be good if we didn’t have to put shopping bags on 
the floor;
’ Doors should be in such a way that, like in some shops, 
when we come back with bags, the door opens by 
itself,... but this door won’t fit here;
If it was a door with a spring, it would be easy to enter. But 
everybody can enter then...
If there is a door knob on the door, shopping bags can be 
hanged there...
I only carry what I can, not more;
One should not put shopping bags on the floor, it is dirty 
We can ask for help...
It can have a pass or a code number;
Ours is like that, you enter your number, and the door 
opens(this is for the main entrance of the building). We 
open our individual entrance doors with key then.
Not very much but It seems as if it will get out of order easily 
For example, if your neighbour is to come to you, from 
your home, you can dial her home number, and talk with her 
j (without having to use the telephone)... Before, we were 
shouting in the stairs...
• What will happen when electricity is out? In this case, we 
have to open the door with the key.
• We can have something like a hook on the wall or on 
the door, to hang the bags.
• Some people have baskets...
• If it is a shelf, kids can damage it, play with it...
! · It should then be stable and fixed.
I · Yes, something like a shelf or a hook, to hand bags...
• If the place is available, one can make a shelf on the 
wall;
• A shelf will be ugly!
• A hook can be installed on the side of the door, to hang 
the bags while opening the door;
• Lets have two hooks, one higher and one lower ( for 
people like me: bent in two). •
• There are too many keys, at least two...
• Burglars are a big problem and source of worry;
• If there is a sheet metal protection all around the door, the 
burglar cannot enter;
• There must be a metal sheet protection on the door and its 
frame.
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Table 4.2 Problems with keys while opening or closing doors.
Can vire ■ ^
something 
else than a ' 
tkey?Howl 
■ else-can; :ii 
bethe ; % 
Shape of 
the key?
Is there  
any o ther 
w ay(s )to  
open the  
door?
O ther than  
By key?
One have to be careful of its direction;
There are some complex key systems opened In two steps which need 
some adaptation by the user.
Sometimes, if you push too much, the key will not operate;
It should be well illuminated in front of the door, to be able to see the hole; 
I find the key hole sensing with my hands and then push the key inside;
Yes we find it in the first time;
Ours is not operating properly.
The dialling system requires maintenance.
What about your private entrance door?
ancPcicseli^ are comfortable(\Mth precision), (steel door are easy to open
How and where should be the key hole located?
When somebody stays straight, the key hole should be at the level of 
his elbow;
It should be at hand level;
The key should be operated from both sides for security reasons, even if 
a key is on the other side of the door, in case someone feels bad inside;
It should be between the stomach and breath;
One should open a door without bending too much.
It is a must to take back the key. I put it back in my bag before entering 
in the house.
I put the key in my pocket before entering, then take the shopping bags 
and finally enter.
We have to hanq it on ourselves;
It should shout “Take me!";
We should hang it around our neck.
We can attach a chain to the key and fix it onto ourselves;
The key should not be separated from our body;
Something we can wear on fingers;
Like a necklace;
It should be good looking and beautiful then;
It should be thin and elegant;
Not heavy;
The hana should wear the key more easily;
It can be a button, but this will need electndty and everybody can push it 
It can be a magnetic device to press onto a special place on the door 
dike in busses);
The ideal form is a key, but it should be unique (with some doubles)... If 
we loose it, we will have to change the complete locking hardware then.
It can be like a button, that you press to open the door... But everybody 
can open it then... It can be coded;
It is difficult to remember codes;
It can be a remote control like those for cars... Then it should be small and 
easy to carry;
This remote control should be like a jewel;
The remote can be hanged like a microphone (like for speakers on the TV);
Or you have forgotten the code number just at this moment.
Then you will say “Open Sesame Open!” (like in Alibaba and the 
40 bandits);
Yes with voice command... (like fortress doors and caves in stories); 
Technology is improving everyday...
In some banks, in some places they have hand recognition.,, also cards; 
They say that two same finger prints do not exist for everybody.
This gives you the opportunity to enter very quickly to your place. 
Imagine that you come back home late in the night and that you feel 
somebody is after you, you may get nervous and not be able to find 
and operate your keys quickly.
O, yes...
Can the door recognise us?
Off course not!
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Table 4.3. Door safety while opening and closing doors.
M  .li· ■'■·
I  You are a t :
ih o m e j....
;:"s'a.strangey 
knocks  
a t yo u r door, 
i W hat are you  
i  d o in g?  - 
, V№ at ’ V - 
j  happens? -
W hat abou t 
lo ck ing  
cha ins? Do 
you have  
prob lem s  
w ith  them ?
: A ny . -  ■4 ', 
prob lem (s) 
w ith  se cu rity  
lo cks?
•  We ask “Who is it?”. ( with voice)
•  We look from the eyehole (one of the partidpants makes a little hole with his 
hand). But if it is dark it is difficult to see.
•  \Ne cannot see well the person at the door (from the door hole), he or she is 
under shadow.
•  W ien I am alone at home, I do not open the door from the main entrance door 
downstairs. I just know my friend who call me by telephone before conning.
•  You can speak from the megaphone (commuter?)... yes, I say “who is itT. But 
when I am alone, I prefer not to talk. People coming to rriy house are lirrited.
•  I lock the chan and open the door;
•  There are systems with TV monitors, you also hear the voice;
•  Those systems are expensive;
•  \Ne talk through the rr^aphone;
•  The external corridor light should be activated from inside the house;
•  Wb do not like to say “who is it?” but because of these megaphone systems, 
\wehaveto...
These systems are also quickly out of order;
Sometimes it is difficult to read the names on the main entrance door bells, 
this is why people are pushing other buttons as well, hoping to find the one 
they are looking for, or for the door keeper;
One can install a trap behind the door, against burglars... But we can be the 
ones to fall in that trap...
Looking from the eyehole.
There are those things... those cameras with saeens...
You will look and you will see him or her, \without being noticed, this is good. 
Systems with televisions are expensive but safe;
try not to make noise and do not respond;
If we open the corridor light from inside, we cannot pretend that we are not at 
home... (I ntercom· helps to communicate with visitors at the front of the 
building. But sometimes, when alone at home, it is preferable not to make any 
noise.
Do you have any problem(s) while looking through the eyehole?
The light must turn on when he or she comes at the door.
There is a light on top of our door. They did it when the door was changed into 
a steel door, when I push the switch from inside, it lights on.
We have a common lighting in the external corridor.
W ien there is no light outside, it is difficult to see from it.
If it is small, we cannot see the corners;
Small ones are inefficient, bigger ones with rrirror exterior surface are better.
Ours is not a chain, but a lock with an arm (he is showing with his hands 
how to open the lock).
Ours has also an arm...
In this way, without opening completely the door, we can control the arriving 
person...
The ones in Turkey are too long and do not provide adequate safety. They 
can be opened from outside;
Wth forang, it can be opened, the hand can enter, the chain should be short; 
\Afe opening the door with the chain on, one must also support the door with 
his foot;
Do you feel secure once your door locked?
A sliding lock is safer at night;
One should have an alarm... (electricshortage and maintenance problems...).
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Table 4.4. Reasons of closing doors in interiors.
Close doors V
■ ■ 'In ou r 1·''-’!^.’.' 
houses? ; 
L'Are;all th i'ïirê
•;doorSp,.i'.:^:2''z
^ ic ib s e a ? i f l i i
D o o rs M ^ '- i.·  
th a t re ih à lii ;
'o p e n ';  O'"'
·» '-""I •'%r.r V, '■■'T '
■— r-f-··; ¡■1 i·!· C ( 1 t •t'(4·!·.^ ·· ··! I V. :‘ : "i*! u" 3 ,
. - *11 J., .. I<·
W hat if  the re  
were no  
doo rs a t a il 
in s ide  the  
house?
•  W e close doors for protection, for an intruder coming from the window, 
for example...
Doors are indispensable, in my opinion.
For families with children, you close the door and the children remain 
on the other side... One must close the door.
And there is intimacy and privacy as well.
It can be for heating... It can also be like in those supermarkets, when 
you arrive, the door senses you and opens (he is thinking of the doors 
with sensors that blow warm air in big shopping areas);
Faults and worshipping are secret;
Private places such as WC and bathroom need a door;
For intimacy;
Some times doors are never closed, for psychological reasons;
For heating purposes;
To avoid the circulation of cooking smell in the house (even if we have 
aspirators now);
Even if we do not close them often, we should be able to close them, 
(nobody has thought of the noise).
They damage the walls... We need to put stoppers then, on the door or 
on the floor, even on the wall.
I bump into open doors, but I usually bump into everything because I 
am bent in two...
We, the elderly, are moving slowly around the house, this is why we do 
not bump that much into doors.
We could walk around the house more easily without any doors, without 
noise;
Doors prevent mobility in the house;
One can let the doors open, for more mobility;
If there is no heating problems, why not...
But it is not only about heating...
We can hang curtains then;
Curtains are not a good solution, they won’t provide privacy;
Doors are a musts;
Well,... it can be easy to walk around the house then...
Spaces can be closed with dividers;
There are accordion doors (foldable ones, but this type collects a lot of 
dust);
Rooms must have wooden doors;
The living room may not have any door.
For the questions related to how should be the form  o f a handle, in teresting 
ideas w ere generated. Among them, a handle  that can be opened w ith  the 
e lbow  as well as the hand (see Figure 4.8), a door handle that is s lightly 
curved inward at the end to prevent the hand from  slipp ing (see F igure 4.9, 
and 4.10).
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W hen asked w hat could be designed instead o f a door lever handle to open 
the door, one partic ipant expla ined tha t she was som etim es pulling a ha lf 
opened door w ith her foot, grabbing the little rubber wall protection device 
(see Figure 4.11). This explanation gave the idea to  another partic ipant to 
open the door w ith the foo t while  pulling it w ith the hand (see Figure 4.12).
Problem s and recom m endations related to the glazed parts on doors, to the 
m ateria ls o f doors, and to d iffe rent types o f doors are given in Tab le 4.6.
Table 4.5 deals with the problems and recommendations on door handles
and knobs, including different possible ways to open or hold them.
Figure 4.8. Proposition o f an e lbow  operated door handle (drawn by a 74
years old partic ipant).
! ' '
T' f ‘
A
I T o p  v ie w
Figure 4.9. Proposition o f ano ther door handle tha t is slightly curved inward 
(drawn by a 70 years old participant).
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Table 4.5. Problems and recommendations on door handles and knobs.
the house 
Thedoor' 
is closed. 
There arc
or lever ¿4 4 
handles 1^., _ 
on doors, to ' 
openthenti;? 
D o ^u h a ve ^  
lai^ problems 
iiilth those 
i:do6ir.ievere;ii 
handies? v: 
l l ^ s l i t c i ^ d f
Howcanvue 
open a door 1 
in a different 
manner?
Is it possible 
tohavea 
doorwithout 
any handle?:
it should be something that opens easily;
It should be easy to hold with the hand
Round door knobs are good because there Is no nail on them; the shoppng bag can also 
easily be gripped onto it (so do newspaper bag a  bread bag).
Some lever handles are fastened with a nail, which hurts the hand;
It should not cut the hand;
It should not rust
I ·  If It is in the form of a round knob, the hand can slip on it;
I · Best ones are the lever handles;
► They should be decorative, comfortable to the hand;
► The end of the lever hande should be turned towards the door, to support the hand;
► It’s section should be rounded and not pressed;
► Metal ones should be covered by another (softer arxi warmer) material;
Lets imagine that you are in the k itc f^  you are preparing a paste,...
► Your hands are drty, the telephone is ringng...
In the same time the kitchen door is dosed, the telephone rings... What do you do? 
You have to open the door, your hands are greasy... What are the other means in 
opening a door? What are the body parts that we can be used to open a door?
► I take a towel in my hand and take the telephone.
» Most of the lades do the same.
• I sometimes open it with my elbow (she shows how);
• Agan with the elbow... But if it is a round door knob, it is impossible then;
» Pushing with the elbow and pulling the door with something else ( a fork...);
» There should be a parallel telephone in the kitchen;
» It should be a doa that opens by itself, by pusNng with the foot;
• It can be a swivel door, double or sinc^e leaf; *•
► An automatic doa with photocells will be too luxurious;
• Even if the person on the telephone hangs up, I won’t go and get it.. .(unda this coodtion). 
Wouldn’t it be good if it was easier to open the door w/ith your elbow then?
► Yes, OK.. Off course.
But this one is shiny and slippery (they had an aluminium lever handle), you canrxjt 
open It easily with your elbow.
• In this case, this part should be a little concave, the elbow will come here... (he shows it on 
the doa leva hande and draws a sketch of it). It will be easy to open then.
• Thae should be a recession on the lever hande fa  the elbow,
• But this will be very big!
» The aesthetic of the doa will be damaged!
► It can be a recession like the ones on walking aid sticks, like a leaf;
• Maybe a system with a spring, but this is hard to open from inside...
• \Ne may need a kird of hook tNs time (entering by pusNng then pulling a hande to open it 
to go out of the room.(the doa remains always closed, a half swing ng doa)
• You can pu^ ( with your shoulder).
• I do it like this (with the shodda) fa  the doa of the elevata... (she shows it with ha body). 
Because 1 do not have much face in may hands.
• It can slide;
• It can be electronic;
► It can open with a button on the floor to push with the foot
► Wth a remote control... Then we should carry the remote all over the house...
' Simply by pusNng (swivel doors and spring doors);
' Automatically, with photocells, but it will only be suitable fa  the living room arrd the kitchen; 
Can we do something with our feet?
• Like fa  those water taps in trains, that you push with your foot to use the water. It is possible 
(he goes once rrore to the door). It can be installed at one side of the door, all tNs system of 
handes can be changed.
' The doa can open when we step on the floor;
' A doa with spring Nnges can be pushed with the foot.
You will need to push with your foot, and then to pull. Or maybe it is something that 
opens when you push.
' I sometinf>es pull with my foot on tNs tNng,... and open the doa.
• (He stand up and shows on the doa) Lets say like tNs, in tNs way, you will pull down (with 
the foot), with the help of a spring, in ader to be dosed when you stop the pressure.
In some cases, people are unable to apply face with their hands...
Or they have the arms full...
it can be possible for houses with central heating... (she have understand: without doa).
It is possible if it is electrical... But in case of electric shortage, it wont operate then...
It should be a combination, both electrical and hand operate vertical grip handes;
Wth an electrical button, you push first to open, then push again to dose, not practical and 
complicated 
I ·  A swivel door;
87
Tab le  4.6. P roblem s and recom m endations re lated to the g lazed parts on 
doors, the m ateria l choice and d ifferent kinds of doors.
W f l l « i8 tH №
purpo8eV,;^i;G^
.viii'A<■.:·.*/.vri'./
theinaterialof 
a door? What rp : 
about the colour? 
How should it be?
What about 
different kinda 
of doors? What 
about sliding 
doors? If we do 
sliding doors 
here, now can 
It be? Imagine, 
that all these 
are sliding now·
They provide light to the entrance, it makes a difference. One is not in the 
dark as soon as he or she enters in the house then;
It illuminates but. bedroom doors should not have any glass panels. The 
kitchen, the living room, the bathroom and the toilets have glass textured 
panels on their doors.
One can see if there is light inside.
It depends on the taste but they can be sanded or transparent (for people 
leaving alone):
They are for illumination;
To see who is coming, but normally they are sanded, for the inside not to 
be seen;
Is this bad or good?
It is good, but not for bedrooms where even if the glass is sanded,.. . . for 
privacy...
This is not suitable for private door, for bedrooms for example.
It is dangerous for balcony doors;
Do you have any special thing to add to those glass panels? Where 
should they be placed on the door?
Now the glass are thin, even with sanded glass, one can see through.
In some buildings, the interior is not visible... They are coated with films,., 
but when there is light inside, one can see everything.
All our windows on doors are from the side, not on the top, like here.
My daughter's one are very big and till the bottom of the door.
On top of the door;
All the length of the door, to see what going on the other side;
They should be at face level;
It should be resistant against moisture;
It should be light weight;
This should be a wooden door with a wooden frame;
The colour must not be too dark because it is boring, it can be good to 
hide dirt but is not good for it the spirit;
Plane surfaces do not show dirt;
If the colour of the door is different than the wall, it is easily visible at night; 
It should at least look like wooden;
Light colours are better (for wood: pine);
It should create a new fashion (the door we are going to design) but 
should be economic and accessible by a majority of people.
It should be “assorted";
It should be wooden, and elegant;
It should be light coloured and spacious;
It should be white, all clean... you mean like a hospital?
the door can enter in the wall (a pocket sliding door).
A sliding door does not occupy space;
In films, these doors are double sided, one side is enough.
What about the handles then?
For the handles, they will be like horizontal grips, depending on the 
direction of opening, the handle will be at the opposite side. It will be 
opened by only one side.
It can be v/ithout handle, but with a recessed concavity, where the hand 
can enter to hold.
The handles should then be vertical (C shaped grip handles);
The doors of my wardrobe have no handle but only key holes and keys to 
be opened...
Think what can happen if you loose the keys... That's \Arhy I have nothing 
under key.
I cannot hide keys, I do not remember the place afterwards.
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In tab le  4.6, the glazed parts on doors are appreciated fo r the ir provision o f 
light in corridors, and criticised o f not provid ing enough privacy. W ood was 
the m ateria l choice fo r doors, and light colours w ere preferred. One 
partic ipant had proposed to have doors painted in a contrasting co lour than 
the wall, fo r ease o f use during night-tim e. E lderly users seem reticent 
tow ards d iffe rent kinds o f doors.
Figure 4.10. Proposition o f a door handle tha t is also slightly curved inward 
sm ooth (drawn by a 69 years old participant).
I ^
I I
I !
Figure 4.11. Rubber stopper attached at the bottom  o f doors, to protect the
adjacent wall.
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Figure 4.12. Idea to open the door w ith the help o f a foot.
4.5.2 Application of QFD to the Answers
A fte r having analysed the questions and answers in tables, the m ost 
im portant points according to  the e lderly users were carried into the USAP 
D eploym ent m atrixes to see w hether there are re lationships between the 
e lderly users requirem ents, the design lim itations, and technica l design 
requirem ents. USAP Deploym ent m atrixes w ere prepared using the answers 
and com m ents to the pre-set questions and the product type specifications 
from  the literature survey (see A ppend ix  D). In these m atrixes, the 
requirem ents and proposals o f the e lderly users w ere com pared w ith the 
design requirem ents (see Append ix C) and re lationships w ere drawn. Both 
the e lderly user’s requirem ents and the design specifications w ere rated 
according to the ir im portance levels. The full USAP Deploym ent re lationship 
m atrixes can be seen in Append ixes E l and E2.
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The design requirem ent im portance scale co lum n in the  USAP dep loym ent 
m atrixes w as rated by the designer fo r each answ ers and p roposa ls g iven by 
partic ipants during the partic ipatory sessions, accord ing to the  im portance 
they have given to and tim e spent on each one o f them .
The results fo r the m ain entrance door, retrieved from  the  U S AP m atrixes 
(see A ppend ix  E1), related with: opening the door to a visito r; opening the 
door w ith som ething else than a key; the key and the keyhole; the  physical 
aspect o f the  door; and accidents related to doors, are given below .
The m ost im portant requirem ent areas related to the above g iven question 
groups and problem s were related to:
• the cost o f the door;
. the easy operation at the door when arm s full;
.  the position o f the body while opening the door;
• the location o f the keyhole on the door;
. the im portance o f being able to see c learly any v is ito r at the  door before 
opening it;
.  good illum ination level to  see the keyhole fo r ease o f operation;
. good illum ination level to see a v is ito r from  the eyehole.
M oderate ly im portant requirem ents and problem s areas w ere as fo llows:
. provision o f door handles that do not hurt the hand nor the w rist;
• rapid operation at the door to en ter inside the house;
. safety aga inst intruders by reinforcing the door m aterials;
• safety aga inst intruders w ith key system s tha t are not easy to open;
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• key operation independently  from  both s ides o f the door, fo r safe ty 
reasons;
• insuffic iency o f chain system s fo r safety.
The requ irem ents and problem s areas tha t w ere less im portant w ere as 
follows:
• the good and easy operation o f door hinges;
• the com plexity and operation m ode o f the key system;
. the shape and size o f the key;
. e lectrica lly  operated or autom atic key system s.
The relative im portance ranking fo r the design requirem ents fo r the m ain 
entrance door, a t the bottom  o f the USAP m atrix is depicted as in Table 4.7.
As shown in Table 4.7, in order o f im portance, the v isib ility range o f eyehole; 
the p lacem ent o f keyhole on door; the lighting level outs ide door; the 
operation m ode o f key; the lighting d irection outs ide door; and the placem ent 
of door handle on door are the m ost im portant points to consider w hile  
designing the m ain entrance door.
For in terior doors and door handles (see A ppend ix  E2), the results retrieved 
from the USAP m atrixes fo r the questions and problem s dealing with: door 
operation; the physical aspect o f the door; som eth ing else than a door; and 
accidents related to doors, are given below.
The m ost im portant requirem ents areas re lated to the above given question 
groups and problem s w ere related to:
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• texture  o f the  door handle;
• im portance o f w ood as a m ateria l;
• w ide range o f prices;
• glazed doors and privacy in bedroom s;
• privacy and in tim acy;
• lever door hand les as the  preferred ones;
• both aesthe tic  and com fort fo r lever door handles;
• doors as being a m ust in interiors..
M oderate ly im portan t requ irem ents and problem s areas w ere  as fo llows:
. durab ility  o f door m ateria ls;
• the co lour and surface fin ish o f doors;
. illum ination provided w ith the help o f glazed parts on d o o r ;
• im portance o f having doors, even if they remain open m ost o f the tim e; 
. the m ateria l o f the doo r handle;
. the  shape o f the grip part o f the door handle.
The requ irem ents and problem s areas that were less im portant w ere  as 
follows:
the good and easy operation o f door hinges; 
the  type o f doors;
e lectrica lly opera ted or autom atic door systems; 
closing doors fo r heating purposes; 
doors operated by foot; 
opening doors w ithout using hand or foot.
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Table 4.7. Im portance ranking o f the design requ irem ents fo r the  m ain 
entrance door
Most important design 
requirements are related to
Visibility range of 
eyehole.
Placement of keyhole 
on door;
Lighting level outside 
door;
Operation mode of key;
Lighting direction 
outside door;
Placement of door 
handle on door;
Shape of grip part of 
handle/knob;
«r Shape of key;
Way of holding key;
Length of chain;
Materials of door;
Way of operation of 
chain/lock;
Diameter of eye-hole;
Size of key;
Placement of eye-hole 
on door;
- Space available outside door; 
Height of door door;
Width of door;
Cross section of door; 
Thickness of door;
Thickness of door frame;
Cross section of door frame; 
Weight of door;
Surface finish of door;
Colour of door;
Outlook of door (appearance);
' Material of hinges;
Strength of door joints;
Strength required for opening 
door;
Threshold height;
Way of opening of door-door 
type;
Direction of opening of door; 
Diameter of grip of handle/knob; 
Dimensions of door 
handle/knob;
Surface finish of handle/knob, 
Material of handle/knob;
Colour of handle/knob; 
Dimension of key grip surface; 
Direction of key;
Material of key;
Shape of eye-hole;
Material of eye-hole;
Material of chaln/lock;
Position of chain/lock;
Shape of chain/lock.
The relative im portance ranking fo r the design requ irem ents in terior doors 
and door handles, at the bottom o f the USAP m atrix is as in the fo llow ing 
Table 4.8.
As shown in Table 4.8, in order o f im portance, shape o f grip part o f handle / 
knob; the m ateria l (s) o f door; the transparency level o f g lazed parts; the 
surface fin ish o f handle/knob; the m ateria l o f handle /knob; the w ay o f 
opening o f door -door type the p lacem ent o f doo r handle on door; the colour 
of door; the d im ensions of door handle/knob; and the outlook o f a door
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handle (appearance); are ranked as the m ost im portan t po in ts to  consider 
w h ile  designing the m ain entrance door.
Tab le  4.8. Im portance ranking o f the design requ irem ents in te rio r doors and 
door handles.
Most important design 
requirements are related to
Shape of grip part of handle 
/knob;
Material(s) of door; 
Transparency level of 
glazed parts;
Surface finish of 
handle/knob;
Material of handle/knob;
Way of opening of door/ 
door type
Placement of door handle 
on door;
Colour of door;
Dimensions of door handle 
/knob;
Outlook of door handle 
(appearance).
Moderately lm poi^|it||^igii| 
requirements areiiiijllleaj^^
Outlook of door 
(appearance);
Movement to operate 
handle / knob.
Position of glazed parts on 
door;
Cross section of door
Diameter of grip of handle 
/knob;
Surface finish of door
Height of door;
Width of door;
Opening width of door; 
Thickness of door;
Thickness of door frame;
Cross section of door frame; 
Weight of door;
Glazed parts on door;
Material of hinges;
Strength of door joints (hinges); 
Strength require(3 for opening 
door;
Door position related to adjacent 
wall;
Space occupied by open door; 
Threshold height;
Direction of opening of door; 
Length of door handle leve r; 
Strength to operate handle/knob. 
Fixing detail of door handle on 
door;
Colour of handle/knob;
Shape of key;
Shape of key grip surface;
Way of holding key;
Placement of Key hole on door; 
Strength required to operate key; 
Operation mode of key.
4.5.3. C o n c e p tu a l D e s ig n s
A fte r having analysed the questions and answers, and the USAP 
Deploym ent matrixes, three d iffe rent conceptual designs w ere  generated. 
The fo llow ing Figures 4.13 to 4.17 are show ing these  design concepts. 
These draw ings are also the ones given to the e lderly  partic ipant, in the 
second partic ipatory design session, to critic ise and correct the concepts.
In Figure 4.13, prelim inary sketches fo r lever door handles that could be 
opened with both the hand and the e lbow  are given. These sketches were
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generated during the  second phase o f the USAP design m odel, a fte r the 
com pletion o f the  firs t partic ipa tory  design session. Figures 4.14 and 4 .15 
show  the  refined pre lim inary sketches, as they w ere  presented to the e lderly  
partic ipants during the  second partic ipatory design session, the th ird phase o f 
the USAP design m odel. T he  la ter one has been nam ed lever 
handle /’e lbow er’.
F igure 4.16 presents the p re lim inary concept design fo r a door screen tha t 
w ill a llow  e lderly users to see a v is ito r w ithout having to go near the door. 
This is a fla t screen, looking like a picture fram e to be hanged on the inside 
surface o f the m ain entrance door, tha t is activated w henever the  doorbell is 
activated. It functions w ith a little optica l cam era situated outside the door 
related to the screen, which has a little m emory. It can store the pictures o f 
the visitors with the date o f the ir arrival. It can also store other p ictures (fam ily 
pictures, a rtw o rks , etc.) depending on the w ishes o f the users, and optionally 
show them  when the doorbell is not activated. A  set o f other s im ila r screens
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Preliminary sketches for door lever handles
Figure 4.13. P relim inary sketches for lever door handles that could be 
opened w ith  both the hand and the elbow.
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F igure 4.14. Four prelim inary lever handle concepts.
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Figure 4.15. Fifth lever handle concept: the lever hand le /’e lbow er’
can be m ounted in other rooms as v^eil, which can be activated by infra red 
signa ls when som eone is at the door to a llow  ease o f use. This w ill provide a 
quick, com fortable and safe way to see who is at the door from any room in 
the house.
The occupant o f the house can see the v is ito r on the 25X25cm  screen 
w ithou t being noticed, and w ithout even having to approach the door. Figure 
4.17 shows the pre lim inary concept design of a device to hang outside, near 
the m ain entrance door. It has two functions:
.  when closed, it serves as tem porary new spaper or sm all item ho lder (like 
bread);
• when opened, one can seat or put shopping bags onto it.
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Sketch of a visitor-screen
Flat liquid crystal screen with a choice of 
frames. When not in use, the screen can
a substitute for the classical door eye-hole. display still pictures or animated viev\«.
Figure 4.16. P relim inary concept fo r a door screen.
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When closed, the reinforcements 
under the base provide containers 
for news papers and magazines.
Figure 4.17. Device to hang on the wall, outside, near the entrance door.
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4.6. Second Participatory Design Sessions Results
The draw ings o f the conceptual designs o f section 4.5.3 have been shown to 
the sam e sm all groups o f e lderly partic ipants in second partic ipatory design 
sessions, w here they are again seated around a table, having in fron t o f them 
the ir personal copies o f the draw ings and pens (see Figures 4.18 and 4.19).
F igure 4.18. V iews from  the second partic ipatory design sessions.
The designer m ade a presentation of the conceptual designs, expla in ing how 
they w ere conceived, and how they relate to the ideas and requirem ents that
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Figure 4.19. V iews from  the second partic ipatory design sessions.
w ere pointed out in the first participatory design sessions by the elderly 
partic ipants. The designer, wh ile  taking notes, is again an im partia l 
m oderator during the session and encourages the elderly partic ipants to 
m ake com m ents, corrections and contributions d irectly onto those draw ings. 
The  e lderly partic ipants are acting as ju ry  m em bers and critic is ing the 
draw ings. These sessions lasted 20 to 30 m inutes each and w ere recorded 
on video, as fo r the firs t partic ipatory design sessions, to recall details. A t the
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end o f the session, the corrected draw ings were collected and exam ined to 
refine the design concepts. Exam ples o f corrections made during these 
sessions by elderly participants are shown in Figure 4.20 and 4.21 below.
F igure 4.20. Corrections and approvals drawn and w ritten by e lderly 
partic ipants onto the door-handle draw ings during the second 
sessions.
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A m ong the th ree  conceptual designs presented to the elderly, the lever 
h a n d le re lb o w e r” (see F igure 4.15), w h ich was designed to be opened w ith  
the  e lbow  as well, has received m ost o f the corrections. The lever handle  part 
w as designed to be covered w ith  wood or other p lastic m ateria ls, fo r softe r 
contact w ith  the hand. The protrud ing metal part w as m eant fo r e lbow  
operation. The e lderly  partic ipants liked the idea but found the m eta l part a bit 
th in  and sharp. Two o f them  have proposed to cover it com ple te ly w ith wood, 
keeping the m etal part in the m iddle for strength. They have also sa id that the 
varn ish o f the wood must not be too shiny to avoid that the e lbow  slips onto 
it.
The second conceptual design, the fo ldable shelf/stool to be hung on the wall 
o f the m ain entrance door (see Figure 4.17) received also some rectification. 
The e lderly partic ipants liked the idea o f resting on the stool w h ile  searching 
fo r keys in the ir bag, or putting the ir shopping bags onto the she lf to open the 
door easily. Corrections and proposals w ere m ade fo r the fix ing details. 
F igure 4.21 shows a hinged detail that was drawn on the draw ings by one o f 
the participants.
F igure 4.22 shows details of hinged supports and legs to hold the shelve 
part, proposed by one o f the partic ipants who was not sure if the she lf was 
strong enough when fixed on to the wall. These hinge and leg details were 
item s ava ilab le  at her house at the m om ent o f the partic ipatory design 
session.
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Figure 4.21. H inge detail drawn by a partic ipant (in circle).
Figure 4.22. H inged support and leg details proposed by a partic ipant fo r 
the wall shelf.
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The th ird concept design, the door s a e e n  (see F igure 4.16) w as accep ted  as 
it was, and the idea w as very much appreciated by all o f the partic ipants. 
Every partic ipant is w a iting fo r such a product to com e onto the m arket to buy 
one. No corrections w ere m ade on the drawings. This concept, as w ell as the 
previous ones, was generated entirely w ith  the help o f the  responses given 
and proposals m ade by the participants during the firs t partic ipa tory  design 
sessions previously held.
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5. CONCLUSION
The US Bureau o f the Census has announced that the e lderly  popula tion is 
the  fastest grow ing part o f the w orld ’s population (US Bureau o f the  Census,
1998). It is also estim ated that, in 2050, there w ill be more than 419 m illion 
people  over the age o f 65 worldw ide (Anders, 1997). Furtherm ore, it is clear 
tha t transgenerational design and universal design are issues, w h ich are 
becom ing o f great im portance w ith in society. There is g row ing aw areness 
and in terest among designers, ergonom ists, and other p ro fess iona ls  in the 
cha llenge that the ageing o f societies presents to the design, reta iling and 
m anufacturing com m unities (Coleman, 1997). E lderly users hard ly ever 
appear in m arket research, are most o f the tim e ignored by advertise rs and 
avo ided by m anufacturers and reta ilers (Sale and M uddel, 1997).
The  way to better products and environm ents can be ach ieved by draw ing 
the attention o f designers and m anufacturers onto the e lderly  as a resource 
o f in form ation and source of inspiration early on in the design process. One 
w ay o f do ing this, by involving the elderly d irectly and active ly in partic ipatory 
design sessions, is expla ined in the USAP M odel o f design m odel in the 
present study.
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Thirteen e lderly subjects w ere involved in th is study, in partic ipa tory design 
sessions, to see if such a cooperation between e lderly  users and designers 
was som eth ing possib le (and w orthw hile) and w hether som e in teresting 
design so lutions and ideas could be reached by this way. In o ther words, to 
see if the USAP design m odel was w ork ing e ffective ly or not. E lderly people 
have shown a very good perform ance during the partic ipatory design 
sessions and they have proven to be a potentia l source fo r designers that 
must be explored more deeply.
A nother im portant point was to find a way to include this e lderly  population 
back into social life where they were once so active, trying to com pensate 
the ir loss of m eaningful roles. Indeed, all partic ipants did partic ipate to the 
sessions w ith enthusiasm . At some points, they w ere so involved that they 
were d iscussing am ong them selves the possib le  design solutions. Som e o f 
them  even antic ipated the designer in build ing scenarios and asking 
questions to other partic ipants on daily-use of doors and handles. 
Partic ipatory design sessions involving the e lderly  are a very good way to 
provide a useful occupation to the elderly, who have plenty o f tim e and good 
will.
This was achieved by the fact that such co llabora tion was very well accepted 
at the beginn ing and went well during all the process. The e lderly partic ipants 
were very happy to be involved in such a study and they have adopted the 
idea o f partic ipatory design very rapid ly and m ost o f them are now waiting 
im patiently for the prototypes of “the ir” designs to come.
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The outputs o f these partic ipatory design sessions have broadened the 
perspective  o f the des igner about the opinions, requ irem ents and ideas o f 
e lderly users during the design process. It is hoped tha t m ore universal 
design solutions, su itab le fo r a m ajority o f user were reached by avoid ing 
m istakes from  the beginning; gain ing understanding and d iffe rent points o f 
view; g iv ing the sense o f ow nership o f the design to the user; reducing cost 
by lessening the desire fo r change as the users will be the  ones to  decide; 
and gathering more ideas to explore (Jones, 1999).
Seeing the results o f this study, one can say that the USAP design m odel is a 
new approach, which can be used in the design process to design objects 
and environm ents. A t least, it provides a new source o f inspiration and ideas 
fo r designers, in the concept deve lopm ent stage, which is the stage usually 
dem anding the greatest creativ ity (Baxter, 1995); and gives useful feedback 
to the prototype trial stage.
The partic ipatory design sessions were also very useful fo r the designer who 
was ab le  to get d irect feedback and spontaneous ideas and com m ents 
com ing from  the e lderly  participants, in the ir own words. Som e o f the ir ideas 
have been starting points fo r new designs. E lderly users are sharing the ir 
know ledge and their ideas in such partic ipatory sessions. The ir input is in 
itse lf indeed not suffic ient and one still needs to investigate all the necessary 
data (including ergonom ic m easurem ents; physical, physio logica l, and 
psychological requirem ents; life styles; habits; trad itions; m aterials; 
technology, etc.). The m ain purpose in this study was to propose a model o f
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design in tending to reach e lderly users ’ real needs, requ irem ents and ideas, 
and to  incorporate  them into the design process as accura te ly  as possible.
The USAP Deploym ent m atrixes w ere  used to provide  the accurate 
transla tion  o f e lderly users requirem ents, needs, and ideas, in to design 
specifications; to see existing re lationships am ong those requ irem ents and 
the design specifications; and to determ ine the ir priority ranking.
To contro l the flow  o f the partic ipatory work, second partic ipa tory  design 
sessions were done, in which the e lderly partic ipants w ere able to visualise 
the ir ideas and requirem ents from the previous stages o f the design process, 
in terpreted by the designer for them to correct and modify.
The advantages o f the USAP design model are as follows:
. The real needs and requirem ents o f the e lderly users can be reached 
early  in the design process;
.  The designer gets direct feed-back from the end-users early in the design 
process;
.  The  vision o f the designer is broadened;
• D esign concepts are controlled and rectified  by the e lderly  end-users 
before the production stage;
• E lderly end users are very pleased to partic ipate  in such activities;
. V ideo taping the design sessions allows to recall every detail;
• USAP deploym ent matrixes provide a m echanism  for studying every 
option in the design process;
. These m atrixes reduce the time and the cost o f deve lop ing environm ents 
and products;
• These m atrixes create a memory by storing and docum enting know ledge 
tha t can be used again for sim ilar projects;
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D isadvantages o f the USAP design model.
• It takes a lot o f time to realise a num ber o f pa rtic ipa to ry  design sessions 
w ith  e lderly  end users;
• Retrieving in form ation from the v ideo tapes is tim e consum ing;
. It is d ifficu lt to gather e lderly users living in the ir own hom es;
• Success in partic ipatory design sessions is dependen t on the effective 
com m unica tion between the session fac ilita to r and the partic ipants;
.  USAP dep loym ent m atrixes may seem  com plica ted  and d ifficu lt to do;
P rototypes o f the door w ith  the vision screen, the lever hand le /’e lbow er’, and 
the fo ld ing shelves fo r shopping bags should be produce in o rder to be tried 
and evaluated by the e lderly users in real life.
The USAP design model can be applied to m ore com plex design problem s 
such as in terio r design o f patient room and w a iting  room in hospitals, 
superm arket d isplays and layout, shopping mall layout and fu rn itu re  (such as 
seats, lamps, w aste b ins...). A fu rther study can be to approach the same 
problem  w ith d ifferent m odels o f the design process and to com e up w ith 
com parative solutions.
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APPENDICES
A P P E N D IX  A
T h e  E ld e r ly
a. Ageing
b. Classifications and Definitions for the Old Age
c. Health and Physical Factors
i. Ageing and Mobility
ii. The Senses
a. A g e in g
A cco rd ing  to Colem an (A llan et al., 1996), age ing is a process o f change tha t 
a ffects  all o f us every day. However, the sta tis tica l defin ition o f age ing is 
assoc ia ted  w ith  the age o f retirem ent. The age o f 65 is used to de te rm ine  the 
o ld age. W ith  the increase in geronto log ica l in form ation, it has been noticed 
tha t ac tua lly  old age and re la ted need of serv ices start at around 75-80 years 
o f age. E lderly  peop le  find it d ifficu lt to define them se lves as o ld even a fte r 
the  age o f 75.
The  e lderly  are not the part o f a hom ogeneous group. They are com m on ly 
de fined as the T h ird  A ge rs ’ and they consist o f vary ing age, gender, race, 
experience, socia l group, culture, and ab ility  (A llan et al., 1996). Som e 
peop le  w o rk  productive ly  until the age 70 or 80, w h ile  others re tire  earlier, 
because chrono log ica l age d iffe rs  from  functiona l age. Longevity  is one o f the 
g rea t ach ievem ents o f the tw entie th  century. Betw een 1950 and today, the 
s itua tion  created by the decline in fertility  and in m orta lity  rates have added 
som e 20 years to the average life span (Hypponen, 1997). But the  age ing o f 
the w orld 's  popula tion has been producing particu la r cha llenges to  c itizens 
and po licy makers.
B io log ica l age ing starts rough ly at the age o f 75, w ith  an increase in the 
am ount o f im pairm ents. M ost people  have d ifficu lties in m obility  and sensory 
functions afte r 85. M any o f the im pairm ents are such that they do not 
d is tinc tive ly  restra in  daily activities, and m any illnesses are successfu lly  
cured w ith  m edication (Heikkinen, et al.1990; Svanborg, 1988).
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C haracte ris tics  and activ ities g radua lly  change th roughou t a hum an life. From  
a phys io log ica l po int o f view, age ing is a p rocess beg inn ing  w hen a certa in  
o rgan  stops grow ing and starts  deterio ra ting. Th is  can s ta rt as early  as the 
age o f 20. A b ilities  s ta rt g radua lly  declin ing  and senses and m em ory 
w o rsen ing  (H yppdnen, 1997). Pasta lan (1970) dep ic ted  the  la te r s tages o f 
life as a series  o f ad justm ents to  the  ‘ loss con tinuum ’ ( loss  o f job, o f spouse, 
o f hea lth ...).
T he  e lderly  are  o ften though t o f as a hom ogenous group, so tha t one can ta lk  
abou t w hat is good fo r o lder persons. In fact, since those  w ho reach a 
re la tive ly  old age are, undeniably, survivors, it is like ly tha t w ha teve r personal 
characte ris tics  have a llow ed surv iva l in all sorts o f c ircum stances have grow n 
s tronger and c leare r over time. S ince there  are m any roads to survival, w h ich 
m ay p roduce a g rea te r d ivers ity  w ith in  o lder age groups than younger ones 
(B lank, 1988). The re  are various de fin itions of the e lderly  accord ing  to the 
focus o f concern.
b. Classifications and Definitions for the Old Age
T he  e lderly  can be qua lified  as: the old (the young-o ld , the  o ld-o ld), the 
e lderly  (ab le -e lderly , fra il-e lderly), the sen ior citizen, and the  aged (the 
extrem ely aged). G enerally, the age 60 or 65 is chosen to de fine  the po in t at 
w h ich  one enters in old age (B lank, 1988).
L ife  has been d iv ided in four phases (the fou r ages o f man, can be seen in 
F igure A .1) as fo llows:
1 ) C h ildhood and social apprenticeship;
2) the age o f w ork and parenting;
3) the age o f independent peak o f life beyond paid w ork and ra ising a fam ily;
4) the age o f increasing dependence;
and then u ltim ate ly  death (Coni, e ta l . ,  1992).
The  concept o f age itse lf has been defined in 5 d iffe rent categories, as seen 
in F igure A.2.
Figure A .1. The life cycle curve (revised and m odified from  Dem irb ilek, 
1996a; Coni, e ta l . ,  1992).
Chronological Age: This approach considers that people are getting older at a certain I
age. Old age Is most often considered to start at age 60-65, and this is related to the j
age of retirement. J
Psychological Age: This approach considers old people’s feelings, perceptions, and j
attitudes. Psychological age is measured in terms of what a man (or a woman) is and |
how he experiences life. |
Social Age: It Is the age which is devised for measuring by social roles and habits. Thus \ i
the way individuals respond to retired people, defines their role in society. J  "
Physical age: Body posture, hair color, voice, and the ability to hear and see are the 
physical terms which may be used to define ageing.
Developmental Age: In this case, ageing will be viewed holistically, in terms of all the 
processes and areas of behaviour involved.
s
Figure A.2. The five  categories o f age (Coni, Et al., 1992).
The term  age ing is in som e w ay m ore appropria te  than the elderly o r the 
aged, as it suggests continu ing deve lopm ent and change during the la ter 
s tages o f the life span ra ther than a sta tic  situation.
In researches tha t have been carried ou t in Europe (Jones and Sandford, 
1996; LaM endola, 1998; M cNeil, 1997; S tory et a l.,1998), it w as found out 
tha t nearly 80%  o f the popula tion lives past the age o f 65. It w as also found 
out tha t nearly tw o th irds o f the  handicapped e lderly  (needing som e support)
134
and severe ly  hand icapped e lde rly  (need ing  considerab le  support) w ere  
a round  the  age o f 75 years. N early  th ree  qua rte r o f the  very severe ly  
hand icapped e lderly  w ere  o ve r the age o f 75 years. It has a lso been found  
tha t socia l fac to rs  and hand icap  are associa ted  w ith  each other; o f the  e lderly  
aged  65  and over, 30%  lived  alone, w hereas 22%  w ere  accom panied . O ne 
th ird  o f the e lderly  liv ing in institu tions w ere  found to be no t m arried, 
com pared  to one tenth liv ing in p riva te  households (who w ere  a lso  not 
m arried).
c . H e a lth  a n d  P h y s ic a l F a c to rs
A ccord ing  to P itt (1982), age ing is a p rogressive  decline in function  and 
perfo rm ance  w h ich  accom pan ies  advancing  years. Nearly in all species the 
fem a le  have a tendency to live longer than the m ale. As an average, wom en 
live 5 years longer than men and they tend to be a little younger than the 
men they have m arried. As a result, there are m ore w idow s than w idow ers 
(P itt, 1982) and th is  is an o the r im portan t fac to r to consider w h ile  designing. 
A rbe r (1996) po in ted out tha t o lder w om en ou tnum ber o lder men w ith  three 
tim es m ore w om en than m en above age 85.
M ature old people, though grieved and shaken by loss and decline, still w ant 
and are capab le  o f se lf-assertion, and a m easure o f contro l over the ir 
su rround ings and the ir fate. T hroughout the ir lives they have taken p leasure  
w ith  and not th rough others.
The  requ irem ents fo r psycho log ica l hea lth  are;
• An adequate  standard o f living;
• F inancia l and em otiona l security;
• Health;
• R egu lar and frequent socia l in teraction;
« The pursuit o f personal in terests (Coni, et al., 1992).
A ge ing  psycho log ica lly  a ffects  in te llect and personality even if the correct 
am ounts o f th is  due to age ing of the brain and due to the social aspect o f
135
being old in no t c learly  defined. In te lligence tests  tend  to  show  tha t 
in te lligence decreases a fte r the age o f 50, bu t there  is a g rea t deal o f 
varia tion  am ong ind iv idua ls.
As one gets o lder, the lack o f a lte rna tives and opportun ities  m ay pa rtly  cause 
the lack o f flex ib ility  and creativ ity. It has been observed tha t fo r sc ien tis ts  
tha t a fte r the  age o f 40, no w o rthw h ile  crea tive  w o rk  is done. On the contrary, 
fo r artis ts  (pa in ters, scu lp tors, designers, arch itects, w rite rs ...) and politic ians, 
it seem s tha t c rea tiv ity  continues up to the age o f 70 o r m ore (Pitt, 1982). The 
in firm ities associa ted  w ith  age ing cause pain and d iscom fort, restric t m obility, 
reduce in teraction w ith  the environm ent and genera lly  d im in ish  en joym ent o f 
life and increase dependency. Various im pacts o f age ing are  listed in F igure 
A.3.
Ageing can:
€> Affect functioning of sense organs (vision, hearing, tactile sensation etc.);
^  Affect information processing capacity;
^  Reduces speed and increases variance in the timing of precise movements; 
it  Increases the time required to retrieve information from memory; 
it  Increases 'thinking time" necessary to interpret complex display scenarios and to work out 
appropriate next moves in system control; 
it  Makes it difficult to do 2 things at once;
if  Reduces our ability to efficiently select information we need when we need it; 
it  Reduces ability to time uptake of information to coindde with its momentary availability; 
it  May impair the precision with which information can be sought; 
it  Reduces maintenance of attention over long periods of time;
it  Cause qualitative as well as quantitative changes in the information extracted from displays -affect 
memory and learning; 
it  Limits short term memory;
Expose to certain illnesses (eg. diabetes, Parkinson disease, dementia, coronary diseases, arthritis); 
^  Affect social networks increasing loneliness; 
it  Affect level of activities.
Figure A.3. Impacts o f age ing (IN CLU DE, 1996) 
i. A g e in g  a n d  M o b ility
As physica l exterio r effects, bones lose calcium  w ith age, and becom e frag ile  
and bent. W edg ing o f the softened vertebrae is associa ted  w ith  curvature  o f 
the spine. M uscles w eaken and w ither, and jo in ts  stiffen causing the 
m ovem ents to becom e shaky and the w a lk  slower. This leads to a genera l 
loss of s trength w ith  age. From a design ing perspective, it is im portant to
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know  tha t the loss o f grip  strength  com bined w ith  a high inc idence o f a rth ritic  
cond itions o f the hand in m any ind iv idua l w ith  advancing  age a ffect the  w ay a 
person dea ls w ith  da ily  life tasks. On the  o the r hand, it is know n tha t 
m uscu la r strength  can be increased by res is tance  tra in ing even in 90 year 
old res idents o f a nursing hom e (Boum a and G raafm ans, 1992: 155-156.).
A ctiv ities  re lated to m oving, tu rn ing  o r p ress ing  ob jects are  m ade d ifficu lt or 
im possib le  in cases o f reduced function  o f a rm s and hands. This does not 
in fluence speech com m unica tion  itself, bu t m akes it d ifficu lt to m ake a phone 
call o r use a w ide range o f o ther te lecom m un ica tions equ ipm en t (Roe, 1995: 
20.) and s im ila r ob jects w ith  in terfaces and a lo t o f buttons.
M uscu loske le ta l d im ensions, m echan ica l perform ance, flex ib ility  o f jo ints, 
m uscle strength , ga it speed, bone dens ity  are  all im portant facto rs  in the 
physio log ica l system  and changes occur in these  w ith age ing. A rthritis , heart 
d isease, d iabetes, d ifficu lty  w ith vision and hearing are  m ore com m on in 
o lder people. These prob lem s w ith  m uscles and jo in ts  as hip fractures really 
contribu te  to a decrease  in activ ities o f da ily  living and instrum enta l activ ities 
o f da ily  liv ing (Barbaccia, 1995). The ind iv idua ls  have the  g reatest d ifficu lty  
re lated to  m ost functiona l m ob ility  as heavy housew ork; c lim bing stairs, 
wa lk ing ha lf a m ile and gripp ing w ith  the  upper extrem ities. The instrum enta l 
activ ities like shopping, do ing light housew ork, and cooking are less d ifficult.
A  m ore s ign ifican t cause o f in jury and concern  are  accidents and m ain ly  falls, 
which accoun t fo r m any hosp ita l adm iss ions and m ovem ent in nursing 
hom es. They are extrem ely com m on hea lth  p rob lem s fo r the  e lderly  resulting 
from  neurom uscu la r and functiona l decline. N evitt (1995) cla im ed tha t there 
is little research or data to support the  hypothesis tha t environm enta l 
m odifica tions can preven t falls. S ta irw ays w ithou t railings, high and irregu lar 
steps, c lu tte r on the floor, a loose rug o r a bathroom  w ithou t grab bars are 
the m ostly  encountered risk facto rs in a house.
Figure A .4  g ives the C lassifica tion fo r Im pairm ents, D isabilities and 
Flandicaps (IC IDH, 1996) fo r Locom otion, and Function ing o f upper ( and
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LOCOMOTION
A reduced function of legs and feet 
iniplies to difficulties in walking and/ 
or dependency on mobility aids.
FUNCTIONING OF UPPER (AND LOWER) EXTREMITIES
A reduced function of legs and 
feet, upper (and lower) 
extremities, implies to 
dependency on mobility aids.
Reduced function of arms and 
hands indudes the lack of upper 
extremities of reduced ability to use 
them
1. Impaired walk
2. Need help or aid
3. \AAieelchalr deperxlency
1. V\Aieelchair dependency j|
2. Need help or aid ^
1. Cannot use fingers
2. Cannot use one arm
3. Cannot use arms
Figure A .4 . IC ID H -classifica tion  fo r im pairm ents, d isab ilities and handicaps: 
Locom otion, and Function ing o f upper (and lower) extrem ities 
(m odified from  A frica  (TELE M A TIC S  pro ject 1109), 1996).
lower) extrem ities. Each ca tegory in F igure A .4  can be d ivided into 
subca tegories, w h ich p lace d iffe ren t dem ands on the environm ent. Reduced 
strength includes an im pa irm ent o f the ab ility  to perform  actions tha t dem and 
strength  in the form  o f lifting, pressing, pushing etc.
ii. The  S e n se s
A  gradual loss o f hearing, w h ich is norm al, occurs from  the 4 0 ’s onw ards, 
leading to deafness in old age. D eaf old persons are sub ject to  isolation, to 
be treated w ith exasperation, o r to becom e m orb id ly  suspic ious. From  the 
50s onw ard, vision fa ils  and there  is d ifficu lty  in focusing properly  fo r reading. 
In old age, b lindness due to g laucom a, ca taract o r degeneration o f the retina 
is not uncom m on. The  sense o f sm ell is lost by m any e lderly  and, toge the r 
w ith it, m ost p leasure o f taste  too.
Am ong the  d isab ilities o f the e lderly, v isual and hearing d isab ilities  are the 
ones tha t seem  to be the less frequen t ones, accord ing to Coni, e t al., (1992). 
Tab le A.1 show s the  percentages o f various d isab ilities found in the UK 
am ong 1121 people, taken from  a survey carried out in 1985. Even if there 
are few  life -threaten ing cond itions which affect v isua lly and /o r aud itory 
im paired old people, any im pa irm en t in the function o f seeing o r hearing 
exposes the  e lderly  to possib le  dangers and takes aw ay m uch o f the 
p leasures o f life (Coni, Et al., 1992).
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T ab le  A.1. D isab ilities am ong 1121 old people  from  East A n g lia  (UK) aged 
75 and over (m od ified from  Coni, Et al., 1992: 37).
f íü n d t i id h % I
Difficulty with stairs or s te p s .......................................  50
Need help cutting to e n a ils ..........................................  44
Unable to shop...............................................................  36
Unable to cook main m ea ls ........................................  35
Difficulty getting about home.......................................  24
Incontinence of urines..................................................  13
Unable to do stairs/steps at all or only with help 19 
Medium or high dependency due to visual loss · · 8
Medium or high dependency through hearing loss 7.5
S
Even though hearing and vision defic its  associa ted w ith  age ing can be 
corrected  w ith  aids, Ba iley (1995) pointed out that des igners shou ld  ensure 
tha t fea tu res such as door fram es, door handles, steps, sta irs and w a lkw ays 
shou ld  be w e ll-d is tingu ishab le  by visual contrast. These visual contrasts can 
be ach ieved  e ithe r th rough  brightness or co lour d iffe rences to m ake the key 
fea tu res m ore perceptib le . G lare from  lum inaries, w indow s and sh iny 
surfaces should be contro lled in the house. Local ad justab le  task lighting can 
be used to m eet the specia l needs o f e lderly  people.
W ith  age, there is a decline  in visual acuity, and a s low  dow n in focusing. 
G lare  is not supported, co lour is dulled, and the ease o f adapta tion  from  one 
lighting level to ano the r is reduced. There is a lso a s light reduction in the 
v isua l fie ld  (not being able to see out o f the corner o f the eye). The visual 
im pairm ent is one o f the m ost m anifested perceptory and sensory d isorder. It 
can serious ly  affect the ability o f old people (Salmon, 1993). V isual 
im pairm ent, w h ile  occurring at all ages, is particu larly  com m on am ong the 
aged because o f physica l and neuro logica l changes that occur in the course 
o f age ing (Raschko, 1991).
Eyes see d iffe rently  depending on m any factors, especia lly  age and 
experience. Sensitiv ity to contrast is the m ajor way tha t we see, and th is 
changes com ple te ly w ith  age. A t the beginning, task fam ilia rity  or eyeg lasses
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can o ffse t som e o f the  decrease, bu t even tua lly  the changes are 
overw he lm ing. A ge a ffects v isua l acuity, periphera l v is ion, depth perception, 
g la re  and flicke r to lerance, co lour vision, and the size o f the visual fie ld  
(Kellog, et al., 1986). The  e lderly  are pro tected  aga inst visual chaos in 
fam ilia r environm ents because  they rem em ber. If the  des igner changes a 
fa m ilia r environm ent, then he/she shou ld dev ise  fo r m easuring the aged and 
v isua l behaviour o f the c lien t’s eyes (Kellog, et al., 1986). The visual loss in 
e lderly  can be d iv ided in th ree  areas o f concern, g iven in Table A .2 .
Tab le  A.2. Three areas o f concern o f the visual loss in old age (m od ified 
from  Helms, 1980; Kellog, et al., 1986; Raschko, 1991; and Sturges, et al., 
1994)
N Effects on the eyes Effects on activities and design
1
Û .
This is the gradual reduction in the eye's ability to 
focus on dose objects (accom m odation ). It begins 
around the ag e  o f 40 (Helm s, 196Q). Eye g lasses can 
be used to improve vision, but m ore lig h t (for reading 
or doing detailed tasks) is needed.
Lum inous keyholes, pay phones, switches and w all plates m ay 
be helpful (K ellog. Bertolone & Bertolone. 1986).
It C an have significant n e ^ tiv e  in ftuen ces on perforrrBnce of 
som e aspects of personal a c tiv itie s  o f d a ily  liv in g  such as 
fastening buttore (for exam ple), catfsing functional im pairm ents 
(Sturges. Rudd, and Shilling, 1 ^ ) .
M ovem ents involving focusing, distances, steps, d o a  sills, arxi 
pathw ay obstructions becom e hazardous (Kellog. Bertolone & 
Bertolone, 1986).
Additional lighting can be designed to warn arxJ guide the elderly, 
(ex: unidirectional lighting can indicate the approach arxJ the 
height of steps).
1
The yd lovving co rn ea of the elderly acts as a color 
fitter and prevents the b lu e c o lo r from  travelling after 
the retina and from  reaching the b ra ia  The ability to  
see blue and m ixtures containing blue is reduced. This 
d ec lin e  in co n trast s e n s itiv ity  deprives the older 
person of the sim ultaneous contrast so im portant to 
c o la  vibrancy (Kellog, Bertolone & Bertolone, 1986).
An aged eye cannot see colors w ell.
This m akes elderly people m ore sensitive to ç^are.
Cataracts (due to opactties in the oystailine lens of the eye) 
produce an  opaque condition for the eye lens which obstruct 
vision.
The desigr>a must then be aw are that older people need 
prim ary hues of high chrom a In cortexts of high contrast and  
shoulci avoid using blues (for exarnple, it must be avoided to 
have sigrrs and srgnages blue on green backgrourxi a  the 
contrary).
0 )-ф
Ч
The reduction in the visual field m akes it d iffic u lt to 
see o u t o f the co m er o f the eye . Both the direction of 
view  and the visual field change.
The perx::eption o f depth  is reduced both in the sense 
of distance and three-dim ensional ity.
The sharpness of edges is blurred, cues to depth are w eakened.
As the peripheral vision declines, the aged Is easily dsoriented, 
unaw are of the objects that are not in direct view .
A  person w ith reduced peripheral \« io n  would, f a  exam ple, be 
severely handcapped v ^ n  driving a  just aossing a aow ded  
c o rrid a . People w ith tu m e l vision have very p o a  n ic ft vision, 
and are often functionally b lird  at n ig rt (Rascnko, 1991).
The body o f an old person is bent fo rw ard  because o f the changes in the 
ske le ton and m uscles and som etim es, the need to look over bifocal 
eyeg lasses, causing the head and the torso to bend forw ard (Kellog, et al., 
1986).
The loss in the acuity o f hearing genera lly increases w ith  age, and losses at 
h igher frequencies are g rea te r fo r men than wom en (Knudsen and Harris,
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1988). Hearing d isorders in the e lderly  constitu te  the  grea test num ber o f 
cases  o f sensorineura l hearing  loss.
Be ing hard o f hearing  is m ore com m on than true  deafness. Am plifica tion  o f 
sound  can be helpful, but too  much o f it can be pa in fu l and harm ful. For 
exam ple , if the w a lls  o f the  rooms o f e lde rly  are  not w e ll insu la ted  aga inst 
sound  transm ission , one ne ighbour’s am plified  TV  o r rad io  m ay provoke 
ob jec tions  but a lso ha lluc inations in the  dea f person next door. Defective 
hea ring  is som etim es associa ted  w ith  vertigo  (sensation  o f ro ta tion  o f the 
body), a lthough not necessarily  the cause (Salm on, 1993).
T he  effects o f aud ito ry  im pairm ent, particu la rly  o f high frequency  loss in old 
age, can be extensive. As fo r the visual im pairm ent, it inc ludes d im inution o f 
the  ab ility  to o rien t onese lf and possib ly  an inducem ent to vertigo. Th is 
occu rs  in the inner ear, w h ich  has two d is tinct functions; 1) M a in tenance o f 
the  body equ ilibrium , 2) the perception o f sound does not function  properly. 
Extrem e dea fness can cause mild ha llucination, such as hearing voices 
(Salm on, 1993).
A nderson  (1976) po in ted out that e lderly  people  often try  to  h ide the ir 
dea fness. It is on ly  fo r tota l deafness tha t specia l devices m ust be substitu ted 
fo r aud ito ry  a larm  bells, and that there m ust be visual w arn ings (for fire, 
m oto r traffic, o r m achinery). The occurrence o f dea fness due to causes o ther 
than  w ax in ears increases w ith age. The aud itory perfo rm ance is said to 
change  from  3% at 70-74 years to 9.1%  at 85-89 years in m en and from  
2 .8%  at 60-64 years to  8.3%  at 85-89 years in w om en (Anderson, 1976).
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APPENDIX B
S chem atic  R epresenta tion  o f Design Partic ipation in the USAP D esign M odel
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Designer
Directs the participants
, · scenario building:
· idea writing;
· sketching;
i :  · unstructured interviews;
· brain storming.
¡Ji
0
MM
Collects information:
• takes notes;
• draws sketches;
• records on video.
Design Pariidpation 
First Session
D fe to g y i
Elderly Participants 
Participation by:
• talking;
• interacting;
• telling experience;
• building Scenarios;
• responding to 
questions;
• asking new 
questions to each 
others.
Output:
• write;
• draw sketches:
• mimic scenes;
• talk.
1
„vetWinary Des/g
the Problem
According to the output of the 
Participatory Design Session
Designer
Designer’s knowledge base
• Relevant Media;
•  Relevant Community;
•  Relevant Domain.
Notes from the session;
• Sketches from the session;
• Mimic scenes from 
video.
I  C 3 f ' i 0 [ O
Designer
Presents the designs 
to the participants:
• alternative design 
solutions given to 
each participants;
Collects reactions:
takes notes; 
draw new sketches; 
draw on drawings;
• record on video.
Refinement Phase
Elderly Participants
Participation by:
• discussing;
• giving critics
• interacting:
• telling preferences:
• giving opinions;
• asking questions 
to designer and 
each others;
• drawing on copies;
• writing comments 
on copies;
• express new ideas.
Design Pcinicipacjon,
I ¿econd Sc?!)s j o n
F^pressnisfilDn 1 AfternaiivB
Design Considerations for Mobility, Auditory and Visual Impairments
M obility, aud ito ry  and visual Im pairm ents m ake e lderly  people  particu la rly  
sens itive  to  the ir da ily  life environm ent and to the  ob jects they  are  using. 
Specia l a tten tion  from  designers is needed w h ile  design ing, to  p rov ide  e lderly  
users w ith  com fortab le , usab le and safe in terio r environm ents. Sa fe ty  aga inst 
acc idents  is an im portan t need fo r the elderly. M ost acc idents  occu r at hom e 
and acc iden ts  have fa r m ore serious consequences fo r the e lderly  than fo r 
younger peop le  (Boum a, 1997).
A cc iden ts  shou ld  be prevented before they happen. For exam ple, s lippe ry 
floo rs  in k itchens and bathroom s have proven to be dangerous. Such th ings 
can be avo ided  w ith  be tte r designs. If m obility  becom es d ifficu lt, bar supports 
fo r g rabb ing  can be fitted on walls. Illum ination w h ich  is too often forgotten, is 
ve ry  im portan t fo r e lderly  people to find the ir w ay in the dark o r sem i-dark. 
G ood illum ina tion  o f essentia l p laces such as s ta ircases and entrance halls is 
im portan t both at day and at n ight (Boum a, 1997).
D esign specifica tion  fo r various kinds of im pairm ents are presen ted below. 
Tab le  C.1 g ives som e genera l design considerations fo r interiors, re la ted w ith  
m ob ility  im pairm ents.
Tab les C .2 and C .3 g ive a c lassification o f d isab ilities (w ith m ore deta ils) w ith 
the ir cha racte ris tics  and som e needed assistance and design considera tions 
tha t can be helpfu l in such cases.
APPENDIX C
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T ab le  C.1. Som e genera l design considera tions in in te rio rs (Bhandari, 1992)
Access and circulation:
Facilities ( including emergency exits) should be accessible for persons with disabilities and elderly people. 
Resting space in between floor climbing should be provided. .
Corridors should be wide with slip resistant floor coverings and high lighting without glare.
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Entrances and doors should be urKler cover and easily accessible for wheelchairs.
Doors should be easy to open, i.e. automatic sliding or conventional doors with low effort door knobs.
Fire doors should operate by a thermal/smoke alarm system.
A shelf beside doors helps old people to put down packages while opening doors.
Floor coverings:
Carpet, tiles or plastic are recommended as finish.
Hand rails:
Round-section harxirails should be provided on both sides and allow for a wheelchair (distance 86 - 96 cm minm). 
The height of the handrails is to be 90 cm with a good grip to support the weight of an average adult.
The ends of the handrails should turn into walls to indicate they are ending.
Finish for the corridor walls on both sides is to take care of the bumper effects from wheelchairs, grocery baskets, 
etc.
Elevators:
They are essential, for all buildings higher than two storeys.
It encourages mobility for those requiring canes, wheelchairs or crutches.
The elevator design should allow enough time for people to leave and get into the elevator.
Elevators should adjust to floor levels at every stop and handrails should be provided on three sides of it.
Doors should open and close slowly.
An alarm system or intercom should connect the elevator cab to a bell located to an emergertcy unit.
Stairs and ramps:
Stairs should not have more than 10 steps at a stretch.
They should not have projected risings or open steps.
Finish should be non-slippery.
HarxJrails should be on both sides and extending at least 30 cm beyond the top and bottom of stairways and 
ramps.
Ramps should be introduced where changes in level occur. It is more economical than an elevator.
To prevent wheelchair users from rolling off, the edges on both sides should have a curb at least 5 cm 
hignor a guard rail 20 cm above the ramps.
A gradient of 1:20 is preferred but must never increase 1:12 and for not more than 9 meters distance.
Ramp landings should extend beyond door svrings by at least 90 cm.
Top and bottom landings should be at least 150 cm long whereas the intermediates ones 170 cm and 
spaced at not exceeding 9 meter intervals or where a change of direction occurs.
Handrails should be provided on both sides at a height of 85 cm.
The minimum clearance between handrails for a wheelchair should range between 86 cm to 96 cm.
Round section handrails 4 cm in diameter are recommended to assure a firm grip.
Finishes for ramps should be slip-resistant.
Exterior concrete ramps should be brushed; wooden ramps with moisture-proof finish and interior ramps 
finished with textu ral tiles, grooved hardwood or lightly woven carpeting.
Security, safety and privacy :
An emerger>cy system of battery lighting should be provided throughout buildings.
People need to feel secure but not lonely.
Apartments should have a burglar alarm system as well as an Intercom system to screen calls at the entrance.
The alarm system should be centrally controlled In the building or close enough so that help can arrive fast.
It should be located strategically, one in the bathroom - a site of many accidents - and one In the bedroom.
These should be no higher than 60 cm from the floor so that a person lying on floor could easily reach it.
The receiving terminal should have staff round the clock.
Fire safety:
High-rises should be equipped with common access and egress corridors with staff assistance.
It is recommended to have fire-separated areas of refuge.
Those with sight, hearing or mobility disabilities might need special assistance in case of fire.
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Table C.2. Classification of disabilities; characteristics (modified from:
Raschko, 1991).
i : ; ; : ; ;
n i i l i iS É iH lg Ë I
VISION
fM lk  Central field loss
Central field defects, m acular 
degeneration. Severe loss of acuity, 
color discrimination greatly affected.
Color cueing may not help. Value 
cueing more helpful. Use of light 
and dark tones; oversized lettering 
on signs; auditory and tactile cues.
%
Peripheral field loss
Usually developmental: glaucoma, 
retinal disease, etc.. Results in tunnel 
vision; causes poor orientation, 
confusion. Color vision is not affected.
Color cueing helpful; all other aids 
applicable.
, i | Cataract, comeal 
disease
Clouding, distortion or opacities of 
lens or cornea of the eye. Slight to 
severe effect on vision. If central, poor 
vision in bright light, better in reduced 
light. Good surgical results.
Strong color cueing; over sized j 
letters on signs; auditory and | 
tactile cues; diffuse lighting.
% Blindness
Total blindness or person may only 
perceive light; if person Is fam iliar with 
his environment, may be very self- 
sufficient.
Raised letters on signs; generally, i
more space needed in living unrt, i 
particularly kitchen counter space. I
HEARING LOSS
May be mild to severe, congenital, 
progressive (prebyscosis); due to 
disease, old age, or trauma. May be 
neural (high tones), conductive (low  
tones), or flat (all tones), ringing noise 
may be present (tinnitus). May also 
affect balance.
Visual and tactile cues necessary, 
signal light for door belt, telephone 
; special amplification and 
adaptation of telephone, TV, 
radio; signal lights for emergency, 
along with bed vibrator when 
sleeping.
TACTILE LOSS 
TOUCH
TEMPERATURE
Sensory deprivation, often accomp­
anied by motor loss, brought about 
by variety of disorders, usually 
accompanied by varying degrees of 
paralysis.
W II need protection from injury; 
insulation of exposed hot water 
pipes; w ater temperature controls 
in kitchen and bathroom; need to 
avoid sharp and abrasive 
surfaces.
A ud ito ry  and visual im pairm ents, com bined w ith  slow genera l degeneration , 
crea te  de fic iencies in perform ance w h ich  characterise  old age. They m ake 
e lderly  people  particu la rly  suscep tib le  to accidents (Salm on, 1993). These 
d isorders need specia l a ttention from designers (visual as well as aud ito ry  
alarm  system s, pro file  signage in Braille, d iffe rentia tion o f wall and flo o r 
surface textures, co lour coding, induction loops to assist hearing aids, sound
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Table C.3. Classification of disabilities; design needs (modified from:
Raschko, 1991).
M O TO R  LOSS M a y  b e  d u e  to ves tib u la r im p a irm en t;  
u su a lly  a c c o m p a n ie s  para lys is , s p a s m s  
a m p u ta tio n , etc . P e rs o n  m a y  use  
w alk in g  a id s , m ove m o re  s lo w ly  w ith  
s lo w  reac tio n  tim e.
S p e c ia l c a re  in fu rn itu re  an d  fu r­
n ish ings se lec tio n  for safety; 
poor b a la n c e  is not a d ec id in g  
fac to r a s  to s e lfc a re .
IN C O O R D IN A TIO N C a n  be c a u s e d  b y  ce re b ra l p a lsy , 
m ultip le  sc lero s is , c h o re a . P a rk in ­
so n ism , e tc .; inhibit the p erfo rm a n c e  
o f s im p le  ta sks , can  a ffe c t ail a g e s .
M a y  n e e d  ass is tiv e  s e rv ic e s ; | |  
s o m e  co n d itio n s  tra in a b le ; s p e c ia l 1  
a id s  fo r d isab ility  ; p ro s th e s e s . I
S TA M IN A C a rd io p u lm o n a ry  d isorder; s e v e re  
h yp erten s io n ; a d v a n c e d  a g e ; activ ities  
th a t a re  painful ow ing to a v a rie ty  of 
d iso rd ers , e .g ., h ern ia ted  ve rte b ra l d isc.
D e p en d in g  upo n d e g re e  o f d is a - ■  
bility, m a y  n e e d  a s s is ta n c e  a t h o m e  I  
avo id  s ta irs ; b re a k  ta s k s  d o w n  in I  
duratio n , s e v e rity  o f effo rt; avo id  I  
p ro longed  a g g ra v a tio n  o f in jury. I
R E A C H IN G  AN D  
L IFT IN G  W IT H  ARM S
P e rs o n s  w ith  lim ited s trength  and  
ran g e  o f m otion  of arm s; m a n y  cau ses : 
bursitis , arthritis , pares is , etc .
In m o d e ra te  c a s e s , m a y  be ab le  to W  
function  In a s e lf-h e lp  e n v iro n m e n t 1  
In s e v e re  c a s e s , m a y  n e e d  s o m e  1  
a s s is ta n c e . |
H A N D LIN G ,
F IN G E R IN G
In ab ility  to perfo rm  han d  m o vem en ts ;  
arthritis , co n g en ita l d e fo rm ities , s p a s m s , 
c o n tra c tu re s , etc.
S p e c ia l a id s , fu rn ish in g  e q u ip m e n t  
to  o ffset d isability : re p la c e  g rasp , 
tw is t, p inch fu n ctio n s  w ith  pu s h -p u ll 
o v e rs ize d  h a n d le s , g rasp in g  s u r­
fa c e s , red u c e  tw o  h an d  o p e ra tio n s , 
an d  v ice ve rs a .
U PP E R  E X TR E M ITY  
SKILLS
C o m p le te  paralysis; a b s e n c e  of u p p er  
e x trem ities : often  q u ad rip leg ia .
R e q u ire  a s s is ta n c e ; ab ility  to se lf- b 
h elp  d e p e n d e n t on  re ten tio n  o f I  
o th er sk ills , or to be tra in e d . I  
P u ff sy s te m s . I
B EN D IN G
K N EELIN G
S tiff jo in ts; arthritis , cas ts , b races; 
often  d ifficu lty  in sitting or kn e e lin g .
U s u a lly  ab le  to ta k e  c a re  o f self; b 
s to rag e  o f o fte n  u se d  Item s  in I  
m id d le  an d  u p p er ra n g e s . 1
R ELIA N C E  ON  
W A LK IN G  A IDS
B ra c e s , p rostheses , c a n e s , cru tch es , 
w a lk e rs ; m a n y  d isabilities  can  c a u se  
im p a irm en t; arthritis , polio, a m p u ta tio n  
tra u m a , etc .
R e la tive  in d e p e n d e n c e ; n e e d  s p e - b 
c ia l he lps  for am b u la tio n ; s p e c ia l 1  
d es ig n  fe a tu re s  n e e d e d , s o m e  1  
tra in ing  n e c e s s a ry . I
IN A B IL ITY  TO  USE  
LO W ER  E X TR E M ITIE S
C o n fin e d  to w h ee lch a ir; p a ra p le g ia , 
a m p u ta tio n , etc.
In d e p e n d e n t living po ss ib le ; m u st b 
have sup portive d e v ic e s ; n e e d s  1  
ad a p ta tio n  and  a c c e s s ib le  1  
en v iro n m en t. 1
E X TR E M E S  IN 
SIZE
D w a rfis m , g iantism , sm all ch ild ren . C a n  be se lf su ffic ien t; v e ry  s m a ll b 
p erso n s n e e d  s p e c ia l a d a p ta tio n s . 1
E X TR E M E S  IN 
W E IG H T
E x trem e obesity. U s u a lly  se lf insufficient; n ee d  b 
sp e c ia l furn itu re , fu rn ish ings; I  
sho uld  be p ro tec ted  fro m  e x c e s s iv e  I  
exe rtio n , e .g . . c lim b in g  sta irs . 1
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insu la tion, e tc.). M ost o f the  prob lem s w ith  orien ta tion and m ob ility  are  typ ica l 
results o f fa iling  v is ion. These  d ifficu lties m ay be in tens ified  w ith  o the r 
im pa irm en ts fo r e lde rly  people. V isua l cues should be o ffe red to com pensa te  
fo r the  lack o f v isua l in form ation and to reduce the  deg ree  o f hand icap  
(TE LE M A TIC S  pro ject 1109, 1996).
Tota l b lindness requ ires to ta l adapta tion to an env ironm ent and blind peop le  
deve lop cons ide rab le  sensitiv ity  to the ir location by m eans o f sound 
reflection. T hey also deve lop the ir tactile  senses. In partia l s igh tedness 
(which is m ore com m on) only a sm all lim ited area can be seen. The  
reduction in the v isua l fie ld  w h ich m akes it d ifficu lt to see ou t o f the co rne r o f 
the  eye m ay be a fac to r in accidents, particu larly  w hen associa ted  w ith  
dea fness in road tra ffic  accidents. The num ber o f acc iden ts  m ay be 
decreased by the  use o f good lighting, avoid ing large contrasts  (Salm on, 
1993). To avoid fa lls  and spills o f e lderly  people w ith a ltered v isua l fie ld , w e ll 
lighted and eas ily  reached se lf-s to rage accom m odations can be provided 
(Kellog, e ta l. ,  1986).
The characte ris tics  o f v isua l and aud itory perfo rm ances o f the  e lderly  m ust 
be taken under considera tion  w h ile  designing in terio rs and ob jects  fo r 
partia lly  o r to ta lly  blind, or dea f (e lderly) people  as w ell as fo r everybody. 
In te rior env ironm ents  should be then designed to m eet the needs o f v isua lly  
and aud ito ry  handicapped persons. The best w ay to rea lise th is  is to as&qm e 
a level o f im pa irm en t and to design w ith in the  perfo rm ance ab ilities o f tha t
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im pa irm en t (Raschko, 1991). It is a lso im portan t to  rem em ber tha t peop le  
w ith  a reduced visual ang le m ay have norm al v is ion w ith in  that 20° range. 
M ore  genera l design im plica tions are g iven in F igure C.1.
Airtiient illumination that charges the lic t^ level gradually;
Prevision of sliding dimmers (because visual impairment is progressive);
“Pin-up" wall fixture lamps fa  reading (suspended lights are not effident hae);
Reduced contrasts betvveen larrp shades and their background (by using translucent shades = glare 
free light soaces);
Additional lighting to varn and guide the elderly;
Use of unidirectional ligliting to indicate the approach and the height of steps;
Use of reflective matt finishes, high refiectancy laminates and tiles inside the cabinets (cupboards); 
Use of under-cabinet fluorescent lights with glare controlling louvers to illuninate the counter. Fa  
the aged, the kitchen needs a lot of light e/erywhere, provided that the wall finishes and cabinetry 
remain reflectart
F igure  C.1. Some genera l lighting design considera tions fo r the e lderly  
(m od ified from: Kellog, 1986).
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APPENDIX D
Product Types
a. Door Use
b. Subtasks of Domestic Door Use
c. Design Specifications for Residence Doors and Door Hardware
i. Door Types
ii. Door Vision and Lighting Panels
iii. Door Hardware
iv. Key Extenders.
V , Security Devices for Doors
The scope o f th is  study has been restric ted to m aking im provem ents in 
house equ ipm ent des ign  such as doors, doorknobs, and door handles w h ich 
are  som e o f the  m ost com m only encountered build ing fea tures and used on 
an everyday basis. A  lite rature search has been done on doo r use, door 
types, and the ir specifica tions in dom estic  interiors; and door hardw are 
(doorknobs and lever handles, keys and locks).
a. Door Use
The usage o f door and door hardw are has been ana lysed from  d iffe ren t 
aspects. The percep tion and understand ing o f door use and the stress 
invo lved in the  task is a ffected by m any factors, such as; ab ilities o f users; 
the  am bient environm ent, and social context (S te infe ld  and Danfort, 1993). 
Furtherm ore, w hen arm s are fu ll (groceries, laundry etc.), hands are w et o r 
greasy, or having arthritis, people have problem s in opening doors (Lalier, et 
al., 1998). Rust (1999) stated that c lear bright co lours and shapes are 
im portant in products designed accord ing to  the needs o f the e lderly  because 
there  is som e convergence between very old and very young people, 
especia lly  as both are having problem s w ith  com prehending w hat they are 
seeing, a lthough fo r d iffe rent reasons.
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b. Subtasks of Domestic Door Use
S te in fe ld  and D anfort (1993) d e s a ib e d  doo r use as a process includ ing 
seven subtasks, lis ted in fo llow ing  Table D.1.
To th is  list, w h ich  w as prepared fo r pub lic  doors, and fo r the  ac tiv ity  o f 
see ing, opening, cross ing  and c los ing  the door, seven o ther subtasks can be 
added fo r dom estic  use, fo r the activ ity  o f having a v is ito r at the  door, try ing 
to iden tify  him /her, open ing  the  door to the  v is ito r partia lly  o r com plete ly, 
m aking h im /her enter, and closing back the door.
Seven add itiona l subtasks are:
8. C rossing  thresholds; involv ing the crossing from  the m ain en trance door 
and from  w et a reas like bathroom  and W C.
9. R each ing  and opera ting  the key, d isposing o f the key; invo lv ing  the 
search  o f the key in a bag, a pocket or elsewhere, the opening o f the door 
w ith  the key (m ost o f the tim e w ith two hands), putting the key back to 
the ir p laces o r e lsew here  a fte r opening and closing the door.
10. See ing  a v is ito r w ithou t being noticed; invo lv ing  looking from  the eyehole  
o f the  door to see the arriv ing person.
11. O pen ing  the door to  a visitor. This is a step fu rthe r a fte r looking through 
the  eyehole . The door m ay be w ide opened o r opened at a certa in  extent 
w ith  a chain or bar fo r security  reasons.
12. Fee ling and being secure; involving the fee ling o f security  that the  door 
and locking hardw are convey to the user by the look o f it, the ease in 
opera tion  and the strength  and resistance.
13. C lean ing  and m ain ta in ing the door; invo lv ing the ease in m ain tenance 
and c lean ing  o f the door.
14. See ing  the door everyday in daily life; invo lv ing the physica l existence o f 
the  doors in the house, how  they are looking and re lating to the 
environm ent;
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Tab le  D.1. Seven subtasks o f door use (adapted from  S te infe ld and Danfort, 
1993).
Door use 7 subtasks
Perceiving and understanding door operation
Altering gait, adjusting body posture and maneuvering within reach
Reaching and grasping handles, switches or locks
Applying force to overcome resistance of handles, switches or locks
AjDplying force to overcome resistance of the door, mechanical door closers and pressure differentials 
Passing through the doorway, including making adjustments in posture and continuing to apply force 
Closing the door and locking it by repeating tasks one through five above on the other side of the door.
A ll these  subtasks w ere grouped under three headings: usability, safety and 
a ttractiveness (see F igure D.1), in re lation w ith  the basic functions o f a house 
interior. In F igure D.1, nearly all the subtasks can be grouped under usability, 
sa fe ty  and attractiveness titles.
j m ^ M l o o i L u s a
In s id e  th e  h o u s e
Perceiving and understanding door operation;
Altering gait, adjusting body posture and maneuvering 
within reach;
Reaching and grasping handles, switches or locks; 
Applying force to overcome resistance of handles, 
switches or locks;
Applying force to overcome resistance of the door, 
mechanical door closer and pressure differentials; 
Passing through the doorway, including making 
adjustments in posture;
Closing the door by repeating tasks one through five 
above on the other side of the door;
E n te r in g  a n d  e x it in g  th e  h o u s e
Perceiving and understanding door operation;
Reaching and operating the key, disposing of the key; 
Applying force to overcome resistance of door 
hardware or locks;
Applying force to overcome resistance of the door, 
mechanical door closer and pressure differentials; 
Crossing thresholds;
Passing through the doorway, including making 
adjustments in posture;
Closing the door and locking it by repeating tasks 
one through six above on the other side of the door;
O p e n in g  th e  d o o r  to  a  v is ito r
10 Seeing a visitor without being noticed;
11 Opening the door to a visitor; doing tasks 8,3,4, and 
pulling the door a little to talk to the visitor, or to the 
side to let him/her enter, adjusting body posture;
12 Feeling of security;
13 Cleaning and maintaining the door;
14 Seeing the door everyday In daily life.
Figure D .1 . The fourteen subtasks o f dom estic  door use grouped under the 
three headings o f the USAP design model: Usability, Safe ty and 
A ttractiveness.
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c. Design Specifications for Residence Doors and Door Hardware
E ntrance doors are the  firs t fea tu res tha t m ost people  notice at the  ex te rio r o f 
a house. T he  en trance  door invites and w e lcom es the  people . It opens the 
house to guests, w h ile  res is ting  in truders and provid ing a barrie r aga inst the 
w ea the r cond itions. A cco rd ing  to H o lm es-S ied le  (1996) doors m ay act as 
barrie rs to  peop le  w ith  d isab ilities  at the sam e tim e. D oors p lay  an im portan t 
ro le  in access. T he  fea tu res that determ ine the access ib ility  o f doo rs are as in 
Tab le  D.2 as fo llow s:
Tab le  D.2. Fea tures a ffecting the accessib ility  o f doors (m od ified  from  
H o lm es-S ied le , 1996; Le ibrock and Behar,1993; R aschko, 
1991).
I Door opening
; Clear opening 
vidth
This measure depends on Ihe available space to approach to the door. For single doors, It goes from 
740 to eeOrrm The available opening v\^ dth can be increased by the use of a cranked hinge. For double 1 doors, one leaf should provide at least 810mn In rrany openings this means having a h^pital type or i arrangement vshere one door leaf is larger than the other.
; Leaf size ! For single-leaf door this measure deperxls on the available dear opening vvidth. It goes from 765 to I lOOOrrm For double leaf door, at least 1800nm
j Door opening I force I The force required to open a door is often the sirgle rrost irrporlarTt barrier on a door. Forces between I 25 to 30 Ns<Mon are desirable.
i Door placement W ienever possible, doors should be set at room comers for more usable room space.
I DoorfUmKure Usually incorporating a pull handle a lever latch or a locking mechanisrn or a corrbination of all three. 
Door fim iture has to be visible with good visual contrast between door ard background colours.
Door hardies ard  pull hardies should be located at a confortable height for walking ard wheelchair 
users W iile  most door fum itire has a metal conponent, nylon ard powder coated finishes are preferred 
because they provide colour variation ard srrBlIer thermal shock of use.
I Doorknobs They are available In rourd ard egg shapes. They are operated with a turning rroverrent
i Lever hardes They are easier to turn ard grip than rooxl krobs
I P iil handles Vertical ones should be located with the bottom erd at 900hrm, with m'nimum hardle length of 250mn 
ard  diameter of 25 to 30hfm
I CorDhandles
j i
Doors C grips on both sides give the msleading message that both ades should be pulled.
I Handle and knob | i piacement j Avoid doors w ^  knobs installed in the oerter of the door. These often require rrore strength to operate ard  are confusing, since it is difficuft to deterrrine which way the door will swing.
I Keyhole and i I lockgiides G jd es  to assist In the location of keyholes can help people with visual disabilities ard limited marxial dexterity.
; Vision and { : light panels | Vision panels are allowing people to see what is going on the other side of the door ard to avoid collisions with swinging doors. Light panels allow diffiise lighting.
! Door threshoids!
; i
They provide a weather barrier to sourd, air or fire but may also provide a barrier for people with 
disabilities. A 1 0 m m  threshold can stop a wheelchair and tip the occupant There are three types of 
accessible thresholds available; w t^h attachment to the door (felt, neoprene, or vinyl strip); lowering to 
the floor when door is dosed; and low profile tapered ones. For water prevention, a fell of 1: 6 0  is 
recommended in front of the door.
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S evera l d is tinct doo r types, used in res identia l settings, are  availab le. Am ong 
them  are  hinged, slid ing, pocket, bi-fold, fo ld ing, double , s a e e n  and storm  
doo rs  (M ace, et al., 1991) w h ich are listed in Tab le  D.3.
T ab le  D.3. Door types (m odified from  Mace, et al., 1991)
i. Door Types
Wi : I·■  I
l i
\
=  iw p i l I P ;  I
M* '  _  J
o n n
c S I H k  I
1
1 ® '
Door types
1 Hnged 
single leaf 
doors
2 Sliding doors
3 Pocketdoors
4 B-fbld doors
5 Folding doors
6 Hinged 
double leai 
doors
The rn>st eager ones to use by rrost of people, espedallyvuthoutvAeather- 
stripping, doordosens, orthresholds The fact that the process of opening and 
dosirig the cbor recM’res a large arnoLft c/dear floor space Is a proberri Axess to 
the space behnd the doer is lirhted N^ hen the door is open
SonieftiniBS used as closet doors, these are os^appng panels wheh slide on a set 
of tracks. №rtenanoe prodenre can be rrininrized with hgh quality rreteriala 
l^rge kxp hardes shcLid be used.
/^9oc3lledhkidendidi^doons,thesedDorsavoidthepnDblernBcausedbyth0door 
SAirg. The door slides into the wall. Less dear floor space is needed but It is rrore 
expensive to purhase and install than H n ^  doors They also requre periodc 
maintenance. It requires a wider door opening.
A set of hinged panels that fold together when opened. Even if they do rot havre a 
bgdoexsAing they (xrupyrinore of the dear deor opening. Cpeningsuhadoor 
reqjres less rror^eurerirg space to the sde cf the dexr but the door has to be 
pJled to the side as it is opened, oonrmonly used at closets
These are m Jf pie panels attached or h'nged together which fuxtion lite an 
aooordon They ha^flexideooristnxtiors and open fddng doors ooapy space in 
the door width Maintermoepn±lenrecanberridrriz)edwiffihi£^qualityrTBtefials
Two narrow d x tie  leaf doors on a sin^e franre. They are less to use than
sin^e leaf ones be usefii when space for door swirg is linited and when the
doer ierrBins rnost of the tirre open.
ii. D o o r V is io n  a n d  L ig h t in g  P ane ls
T he  v is ion  panels w ere orig ina lly in troduced to fire  doors to a llow  people 
escap ing  by seeing the fire  and smoke th rough it and to chose an a lterna tive  
way. In house interiors, these panels are used for lighting and decora tion 
purposes. The glass used is e ither transparent, co loured or sanded. F igure 
D.2 show s various glass panel arrangem ents on doors.
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Figure D.2. V a rious glass panel a rrangem ents on doors (m od ified from  
H olm es-S iedle, 1996)
iii. Door Hardware
V arious  door handles have been designed fo r eas ie r access and fo r people 
w ith  specia l needs. Exam ples o f door handle types and the ir designed 
varia tions w ith  the ir universal design fea tu res are g iven in Tab le  D.4 below. 
O ther exam ples o f com m ercia l m etal door handles and grips are g iven in 
F igure D.3.
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Tab le  D.4. D oor hardw are and product exam ples (m odified from  Covington 
and Hannah, 1996; Lalier, et al., 1998; Leibrock and Behar, 
1993; Story, e t al., 1998).
H a rd w a re  T y p e
D o o r K n o b s
Spherical or ball­
shaped door knobs (1) 
are the hardest to turn. 
Egg-shaped (2) door 
knobs are the easiest 
for most people to use.
P riv a c y  L o c k s
The most common type of 
privacy lock is the simple 
round (3), push button 
located in the center of the 
knob or lever shaft. It is 
easy to operate with a 
finger, closed fist, or elbow. 
Privacy locks should have 
a large lever-type throw 
that can be grasped more 
easily.
D o o r L e v e rs
Levers are easier to 
operate by something 
other than a fully 
functional hand, (e.g., an 
elbow or fist) (5, 6, 7).
Many levers turn in 
toward the door at the 
outer end. This turnback 
can be helpful for many 
people who cannot grip 
well and avoids accidents 
(catching cloths) (8, 11).
Levers should be 
mounted at a height of 70 
cm on both interior and 
exterior doors to be 
convenient for wheelchair 
users, children and 
people with strength 
limits. They are much 
easier to use from a 
seated position than 
doorknobs. Horizontal 
levers require less 
operating force than 
vertical ones.
Projecting switch plates 
are easier to locate (8) in 
areas with reduced j
lighting. Lever trims that ' 
are self illuminated (14) 
are helpful and should be 
installed at bedroom, 
bathroom, and entry I
doors.
Pull handles
Vertical ones should be 
located with the bottom 
end at 900mm, with 
minimum handle length 
of 250mm and diameter j 
o f2 5 to 3 0 m m
D handles i
Also called C grips. They 
are preferred for sliding 
doors. Doors without 
latches should have a C 
grip on the pull side (6) 
and a push bar on the 
push side. Doors with C 
grips on both sides give 
the misleading message 
that both sides should 
be pulled.
Universal Design Features E x a m p le s
• No sharp edges or 
ridges ;
• Shape easily grasped 
or turned;
• Textured finish or non­
slip coating on knob to 
improve grip;
• Shaft long enough to fit 
hand behind knob.
Easy to lock; 
Easy to unlock.
• No sharp edges;
• Lever must be at least 
10.5 cm long, or 13 cm for 
large hands;
• Turnback should be 
large enough to prevent 
hand from slipping off 
without trapping hand and 
cloth (8, 11);
• Shaft should be long 
enough to fit hand behind 
lever (4).
• The handle should 
confirm its placement on 
the door (it should be 
clearly visible) (9).
• The shape of the lever 
handle should show the 
direction and the 
movement to operate it (8 
9, 10).
• Open-loop door 
hardware accommodates 
hands of all sizes (6).
Door levers - Franz 
Schneider. Design: 
Johannes Potente.
Door lever from Hewi Inc.
Hewi Inc. Designed by 
Heinrich Wilke, Rudolph 
Wilke, and Wilfried Scholl.
Hook handle holding a 
trash bag. Design: Six 
L.T.Wu - Royal College of 
Art London.
Door lever with self 
illuminated trim.
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Figure D.3. Exam ples o f doorknobs and lever handles ava ilab le  on the 
m arket.
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For people  w ho have arth ritis  and d ifficu lties in m anipu la ting keys, key 
extenders fo r ease o f use and bette r hold ing and grasp ing are provided. The 
m a jo r ones are g iven in Tab le  D.5 below.
Tab le  D.5. Exam ples o f key extenders (m odified from  Harpin, 1981; Lalier, e t 
al., 1998; M addak - A b lew are® , 1997).
iv. Key Extenders
For those who cannot grip the key to unlock the door to get into the house, 
keys (for most type of lock) can be enlarged to make them easier to grip, as follows; 
A plastic material (such as Gripkit®, ...) whose strength and adhesive properties are 
the result of a chemical reaction when the two materials are mixed together can be 
shaped according to the needs of the user around the key. A fter mixing, those 
materials can be shaped like modeling clay (if necessary over a supporting wire) and 
will bond strongly to any material other than some rigid plastics (Philippa, 1981).
KEY-TURNER
The shape of the Key-Turner makes it easy to grip and provides leverage to help 
to turn the key (Philippa, 1981).
KEY EXTENDERS
There are a number o f key extension products available that improve grip on a key 
and provide leverage to make turning the key easier. There are also a variety of key 
ring alternatives available that are designed to hold several keys and make them 
easier to manage (Lalier, Olszowy, and Ringholz, 1998).
Example a is a key extender for easy turning operation.
Example b is the Hole-ln-One keyholder, providing two distinct grasping positions 
and a good leverage, simplifying the grip and movement required when using most 
keys (Ableware ® Independent Living from Maddak Inc. Catalogue N.0699, p.55).
KEY TURNER
Improves both grip and turning leverage when using a key. A single key is secured to 
the device with a binding post. The handle has two large finger holes for extra control 
(Ableware ® Independent Living from Maddak Inc. Catalogue N.0699, p.55).
KEY HOLDER for several keys
Provides a rigid handle for extra leverage. Keys fold back into the plastic holder when 
not in use. Neon color for easy visibility (Ableware ® Independent Living from 
Maddak Inc. Catalogue N.0699, p.55).
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The problem  o f in truders and de fence aga ins t them  has g iven  rise  to the 
crea tion  o f various pro tection  devices, the  m ost fam ous ones be ing the  
chains, app lied  on the inne r side o f entrance doors. Three exam p les  o f 
d iffe ren t p ro tection  devices can be seen in F igure D.4 below.
S tarting from  prev ious s tud ies re lated to  e lderly  and th e ir house 
env ironm ents and from  the  physica l facts o f being elderly, th is  chap te r has 
regrouped the know ledge inpu t tha t was necessary fo r the  m odel p roposed  in 
the  present study.
V. Security Devices for Doors
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Door Chain and locks
O pening  th e  door w ith th e  chain  on.
In Door Security Lock
Design: Mark Stalker, University of Northumbria at Newcastle
Th is  p ro ject aim s to  provide a high leve l o f sa fety  and  
security fo r dom estic and sh eltered  housing. An alum inum  
extrusion  incorporates a 3 point locking system , security  
light, hand le, m irrored g lass and  a  w id e an g le  view ing  
section. T h e  door Is to be installed  in a m odified fram e th at 
Is com patib le to exiting  door s ize  allow ing  fo r retro  fitting  to  
existing  buildings.
o
Security System
Design: sally Muddell, Ravensborune College of Art and Design
T h e  security system  com bines both a  m ortice lock, door chain  
and dead lock. T h e  system  consists o f tw o balls on a  steel 
cab le , one m echan ical b racket th at o p era tes  th e  m ovem ent a t 
th e  m ortice lock, a b racket th a t w orks as  th e  re ta in e r and a 
fu rth er b racket below  th e  acts as  a  dead lock. T h e  u ser sim ply  
re le as es  th e  ball from  th e low er bracket, w hich allow s th e  
m ovem ent o f th e m ortice b racket to  be d isengaged . T h e  door 
can now  be o pened  w ith th e w idth restric tor In p lace.
"T5«r^ oor^ amr!ieruwr^  ^
♦tmplote. Ploce Hop o f  locknut 
«v«n wiif» set mork.
ruiiiiuii ui'iuuui ulcwii. jm
jammer foot must k)uch floor sur­
face. fostcn securely with the four 
eiiclosed screws
The Door Jammer
• To  p ro tect o n e se lf from  unw anted  
In truders.
• S ecurity  Item  to  keep  burglars  
and o ther crim inals out o f hom es.
• H elp s p reven t fo rced  entry w h ere  
d eadbolts  and chains have fa iled ;
• S o lid  steel construction w ith  brass plating;
• W orks on carp et and hard floors.
Figure D.4. Exam ples o f security  doors and devices fo r sa fer hom es (Clark, 
1999; p. 201; The Design A ge Exhib ition, 1995: 14, 49).
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APPENDIX E1
C orre la tion M atrix 1- M ain En trance Door
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on nails fixing lever door handles 
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APPENDIX F
Example of Transcription of First Participatory Session
T rans la ted  in to English  from  the  orig ina l Tu rk ish  record ing
Group 1 First Participatory Design Session 
In itials A ge O ccupation
S. A. 
L  A. 
S. D.
N. U.
O. D.
68 Housewife
74 Retired Colonel
73 Housewife
75 House wife
35 Designer
O.D.: In this participatory design session, I will ask your participation. W e are going 
to design doors and door handles. Nowadays, most of the products on the market 
and the interiors are designed according to the knowledge and talent of designers or 
to the company wishes. As users, you should have very valuable ideas on those 
designed items. W e have planed and realised such a participatory design session to 
make those ideas appear.
About doors and door handles, how should be a door? Do you have any problems 
you have faced with doors? I will take notes of all your remarks and suggestions. 
We will talk about doors. It will be, as you want, either you talk and I take notes or 
you draw, if you want to, on the papers available here. Please note that your 
drawings and writings are very precious for me.
Criticising available products on the market is not the aim here, I will expect you to 
come up with new ideas or think about how better those existing ones could have 
been designed.
Now, do you have any problems you faced with your main entrance door? (silence). 
Let’s give it a direction, your hand and arms are full, you are coming from shopping, 
nobody is at home, you have to open the door. W hat happens?
L.A.: In this case, we put the shopping bags near the door on the floor, take the key 
from our pocket, unlock the key and enter. But this should be in such a way that, like 
in some shops, when we come back with bags, the door opens by itself,... but this 
door won’t fit here.
O.D.: If it was an automatic door.
L.A.: Yes, but it won’t fit here 
O.D.: It depends how you design it...
L.A.: O yes! So it can be such a door then.
O.D.: So everybody can open that door?
L.A.: Of course.
O.D.: So how can it be? How can we avoid that everybody opens that door?
S.D.: It can have a pass or a code
N. U.: Ours is like that. You enter your number (she is showing with her fingers, 
dialling numbers), and the door opens, (this is for the main entrance of the building). 
We open our individual entrance doors with key then.
O . D.: I see, do you have any problems with the code?
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N. U.; Not very much but It seems as if it will get out of order easily.
O . D.: Maybe because it is more technological.
S.D.: For example, if your neighbour is to come to you, from your home, you can dial 
her home number, and talk with her (without having to use the telephone)... Before, 
we were shouting in the stairs...
N. U.: The main entrance door was out of order due to too much pushing. 
Furthermore, our main entrance door looks like a prison door, and is too heavy. This 
was done to reinforce the door against vandalism.
O . D.; It should be metal. Lets enter in the building and come to your door.
L.A.: One moment, what will happen when electricity is out?
O.D.: Good question.
N. U.: W ell, in this case, we have to open the door with the key.
O . D.: Any problems with keys?
S.D.: Ours is very difficult to open, it is too low (20 cm from the bottom), and I have 
to bend.
S.A.: If you can see it...
S.D.: It is difficult to open and if you do not push with your foot, the door closes 
again. It was done to prevent an intruder to enter after having broken the glass 
vision panel. It should be easily opened without bending, for the elderly...
O.D.: It is not only true for the elderly, but also for the younger ones who have the 
same problems in bending.
L.A.; So we should say like this, when somebody stays straight, the keyhole should 
be at the level of his elbow, (the position of the keyhole is important).
O.D.: Very well. Do you have problems in operating the key? Or say, do you find the 
right way in the first trial?
L.A. and S.A.: Yes we find it.
S.D.: Ours is not operating properly.
L.A.: Because the keyhole is visible, you turn the key according to it. Ours is 
directed upward, and normally it operates easily.
N. U.: I usually do not need to use the key... But the dialling system requires 
maintenance. W e have had some problems with the people coming for 
maintenance. They do not want to come often.
O . D.: OK. W hat about your private entrance door?
S.D.: Their door is comfortable, it is a steel door (with precision)
(steel doors are easy to open and close)
(when somebody comes to the door)
O.D.: You are at home, a stranger knock at your door. W hat are you doing? W hat is 
happening?
S.A.: W e ask ‘W ho is it?” , (with voice)
L.A.: And we look from the eyehole (he makes a little hole with his hand).
S.A.: do you have a chain?
L.A.: Ours is not a chain, but a lock with an arm (he is showing with his hands how 
to open the lock).
N.U.: Ours has also an arm...
L.A.: Yes, and in this way, without opening completely the door, we can control the 
arriving person.
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S.A.: W e could not see well the person at the door (from the door hole), he or she is 
under shadow.
(the visitor is not very distinguishable)
S.D.; Yes
O.D.: So we should illuminate him or her.
S.A.: Yes
O.D.: For example, a light can be activated we the person rings your door.
S.A.; W e can ask “Who is it?”
S.D.: The light must turn on when he or she comes at the door.
N.U.: There is a light on top of our door. They did it when the door was changed into 
a steel door.
L.A.: W e have a common lighting in the external corridor.
N. U.: W hen I push the switch from inside, it lights on.
O . D.: It is under your control.
N.U.: Yes, under my control.
S.D.: Today, for example, I didn’t open the door. It rang twice. It was the postman... 
But when I am alone at home, I do not open the door from the main entrance door 
downstairs. I just know my friends who call me by telephone before coming.
L.A.: O ff course...
N . U.: But you speak from the megaphone (commuter?).
S.D.: yes, I say “who is it?”. But when I am alone, I prefer not to talk. The people 
coming to my house are limited.
(Intercom: helps to communicate with visitors at the front of the building. But 
sometimes, when alone at home, it is preferable not to make any noise...)
O . D.: How can we see and know someone without talking to?
S.D.: I look from the eyehole.
O.D.: But the are ringing from the outside of the building, from the main entrance 
door.
S.D.: Well, then...
N. U.: This is not possible.
O . D.; It is possible...
S.A.: There are those things... those cameras with screens...
O.D. It is the same as the voice, if we can hear, we can also see...
S.A.: You will look and you will see him or her, without being noticed. This is a good 
idea..
O.D.; Yes, now you are back from shopping, arms full, there is no electricity, nobody 
is at home, and you have to open your door with your key. W hat do you do? What 
happens, or how should it be?
L.A.: Now... I put my bags on the side, open the door, and enter. After having open 
the door, I take the key, one can forget it for example.
0 .  D.: Yes it can be forgotten.
S.D.: It is a must to take back the key. I put it back in my bag before entering in the 
house.
1. A.: I put the key in my pocket before entering, then take the shopping bags, and 
finally enter.
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O.D.: You are bending to take those bags...
L.A.: Well, off course.
O.D.: W hat can be done to prevent this bending?
L.A.: In this case, we can have something like a hook on the wall or on the door, to 
hang the bags.
O.D.: It can be a hook, o ra  shelf...
S.A.: Yes, off course, as some have baskets...
O.D.: And this is something done by many, to prevent this bending. Not only for the 
aged but also for younger people, to put books, parcels... while opening the door. 
L.A.: Yes, off course.
N. U.: But will they let it in peace? The kids can damage it, play with it...
O . D.: It should be strong, in such a way to resist such damages.
S.A.: It should be stable and fixed.
S.D.: Yes, something like a shelf or a hook, to handbags...
L.A.: You can hang your bag on the hook and open the door with your key and 
enter... It can be like this.
O.D.; In this way you are not bending...
L.A.: Yes
Now we have entered inside the house. The door is closed. There are knobs or 
handles on doors, to open them...
S.D.; Door lever handles...
O.D.: Do you have any problems with those door levers?
S.A.: Yes, it should be something that can be opened easily, isn’t it?
S.D.; It should be easy to hold with the hand.
O.D.: Let us imagine that you are in the kitchen, you are preparing a p a s te ,...
S.A.; Your hands are dirty, the telephone is ringing...
O.D.: In the same time the kitchen door is closed, the telephone rings... W hat do 
you do?
S.A.: I take a towel in my hand and take the telephone.
N. U.: I do the same.
O . D.: You have to open the door, your hands are greasy...
S.A.: I sometimes open it with my elbow (she shows how)
(opening the door with an elbow)
O.D.: W ouldn’t it be good if it was easier to open with your elbow?
L.A.: Yes, OK
S.A. and S.D.: O ff course.
O.D.: But this one is shiny and slippery (they had an aluminium lever handle), you 
cannot open it easily with your elbow.
L.A.: In this case, this part should be a little concave, the elbow will come here... (he 
shows it on the door lever handle). It will be easy to open then.
O.D.; It is difficult to draw I know, but you may have a try (I give him pen and paper). 
L.A.; In this case, (he is drawing) how are we going to make the door lever handle...
( he looks at the original handle and starts to draw.
S.A.: Draw a door first, if you want...
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LA .: No need for the door, curing like this..., in order to put the elbow here,... 
w ithout having it slipping off, the door can be opened. But this part has to be higher 
(he corrects on the drawing), a little bit straighter (see Figure 1)
Figure 1. Door lever handle that can be used with the elbow as well, drawn and rectified by
a 74 years old participant.
S.D.: (to the designer) You will have to rearrange it.
O.D.: Now, we can open a door with our hands, our elbow,... W hat else? How can 
we open a door in a different manner?
S.A.: We can’t.
S.D.; Maybe a system with a spring, but this is hard to open from inside...
N. U.: Impossible.
S.D.: We may need a kind of hook this time (entering by pushing then pulling a 
handle to open it to go out of the room).
O . D.: A system with a spring... (the door remains always closed, a half swinging 
door)
O.D.: can we do something with our feet?
L.A.: W e can. Like for those water taps in trains, that you push with your foot to use 
the water. It is possible (he goes once more to the door). It can be installed at one 
side of the door, all this system of handles can be changed.
O.D.: Yes because you will need to push with your foot, and then to pull. Or maybe it 
is something that opens when you push.
S.A.: I sometimes pull with my foot on this thing, ... (see Figure 2) and open the 
door.
Figure 2. Metal and rubber extension that protects the wall from an opened door.
L.A.: (He stands up and shows on the door) Let’s say like this, in this way, you will 
pull down (with the foot), with the help of a spring, in order to be closed when you 
stop the pressure.
O.D.: In some cases, people are unable to apply force with their hands...
S.A.: O r they have the arms full...
O.D.: Yes then you can grip and pull, applying the force with your foot (I sketch it 
quickly while he is showing on the door how to open with the foot, see Figure 3).
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Figure 3. Opening the door with one foot and pulling with the hand.
O.D.: W e have opened the door with a foot...
S.D.: with an elbow...
O.D.: W hat can it be else?
S.D.: (laughing) You can push (with your shoulder).
N. U.: I do it like this (with the shoulder) for the door of the elevator... (she shows it 
with her body). Because I do not have much force in may hands.
O . D.: Is it possible to have a door without any handle?
S.A.: Well, it can be possible for houses with central heating... (she has understand; 
without door).
Would you prefer a house without any doors inside?
S.A.: If there is no heating problems, why not...
S.D.: But it is not only about heating...
O.D.; Do we close doors only for heating purposes? Why do we close doors?
S.A.: For example, we close doors for protection, isn’t it?
O.D.: When you are inside your house?
S.A.: Yes, for an intruder coming from the window, for example...
O.D.: For protection... W hat else?
S.D.: Doors are indispensable, in my opinion.
N. U.: For families with children, you close the door and the children remain on the 
other side... One must close the door.
S.D.: And there is intimacy and privacy as well.
L.A.: It can be for heating... It can also be like in those supermarkets, when you 
arrive, the door senses you and opens (he is thinking of the doors with sensors that 
blow warm air in big shopping areas).
O . D.: When the door sense your presence, it opens....
Yes, off course. But it should be in this way, they have such doors in Trabzon, in 
Atatürk’s house, the door enters in the wall (a pocket sliding door).
S.A.: A sliding door.
O.D.; You push and pull it, or is it automatic?
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L.A.: There it is manual off course, because it is not... (not electrical powered), there 
is a rail under, you pull.... It is in an old house.
O.D.: If we do sliding doors here, how can it be? I mean, all these are sliding now. 
They can slide in the wall or in the back of the cupboard...
All; Yes off course...
O.D.: what about the handles then?
S.A.: there are folding doors...
L.A.; For the handles, they will be like this (he bents towards the door to explain), 
depending on the direction of opening, the handle will be at the opposite side. It will 
be opened by only one side.
N. U.: It can be w ithout handle, but with a recessed concavity, where the hand can 
enter to hold.
O . D.: you mean something for the hand, and maybe for the elbow to enter...
L.A.; This too can be done, like in these cupboards, you can open, in this way...
S.D.: This time door handles and key producers will go bankrupt...
O.D.: don’t worry about them, they will find something else to produce...
N. U.: The doors of my wardrobe have no handle but only keyholes and keys to be 
opened.
O . D: This is not very practical...
N.U.; Yes.
S.A.: And think what can happen if you loose the keys... I have nothing under key.
N. U.: Me too.
S.A.: Because I cannot hide keys, I do not remember the place afterwards.
O . D.: This is also applicable for your entrance door.
LA .: O ff course.
O.D.: If we had something else than a key?...
S.A.: Or you have forgotten the code just at this moment.
O.D.: Yes. W hat happens then?
S.D.: Then you will say “Open Sesame Open!” (like in Alibaba and the 40 bandits) 
O.D.: Not a bad starting point at all...
S.A.: Yes with voice command... (like in stories, fortress doors and caves opens this 
way).
O.D.: Yes. It can also recognise images, your picture maybe,...
S.D.: Yes...
O.D.: When you come home, you will then be able to enter.
S.A.: Technology is improving everyday...
L.A.; well off course.
O.D.; O r else, it can recognise your hand, you will then have to put your hand 
somewhere, for recognition and the door opens...
LA .: OK!
S.D.: In some banks, in some places they have it...
O.D.: You also have cards.
S.D. You have cards but in some places it is the hand, the traces of the owner’s 
hand.
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O.D.; This is something that nobody can take away from you and that you cannot 
loose or forget somewhere.
S.D.: W ith the condition not to have your hand hurt.
S.A.: They say that two same fingerprints do not exist for everybody.
S.D.: It never happens
O.D.; This gives you the opportunity to enter very quickly to your place. Imagine that 
you come back home late in the night and that you feel somebody is after you, you 
may get nervous and not be able to find and operate your keys quickly.
S.D.; O, yes...
O.D.: You can have your bag stolen...
LA .: O f course...
O.D.: I mean if you can enter quickly, it will be advantageous for you.
S.A.: this is nice too...
(now we deal with glass panes on doors)
O.D.: On some doors we have glass panels, does they have any purpose?
S.A.; O ff course, they light the entree, it makes a difference.
(to illuminate corridors and entrees)
S.D.: It illuminates but, in our summer residence, bedroom doors do not have any 
glass panels. On the contrary, the kitchen, the living room, the bathroom and the 
toilets have glass textured panels on their doors. One can see if there is light inside. 
O.D.: Is this bad or good?
S.D.: It is good, but not for bedrooms where even if the glass is sanded, for 
privacy...
O.D.: This may not be a problem for doors swinging in one direction, but some doors 
are swinging in both directions... One may not see somebody coming at the other 
side.
S.D.: Well, yes... Then this is suitable for private door, for bedrooms for example. 
The doors of the living room, the bathroom and the WC have glass panels to 
enlighten the entree.
N. U.; All our windows on doors are from the side, not on the top, like here.
S.A.; My daughter’s one is very big and till the bottom of the door.
O . D. Do you have any special thing to add to those glass panels? Do you want them 
or not?
S.D.: It illuminates the entree.
N.U.: Now the glasses are thin, even with sanded glass, one can see through.
(the selection of glazing type is important)
S.A.: In some buildings, the interior is not visible.
S.D.: They are coated with films, but when there is light inside, one can see 
everything.
(during night time)
Well, I think that this is all for today. Thank you all for your kind cooperation and 
help. I Hope to see all of you in our next participatory design session where I will 
present you the designs I have come up to, after having analysed the outputs of 
today’s session we had together. You will have a look at those designs and give 
your comments and new ideas.
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